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By F. B. LINFIELD. 
\-
The Dairy Department of this Station was fu)lyorgan-
ized by June 1894. The latter part of 1893 and early part 
of 1894 were devoted to fitting up the dairy rooms and get-
ting the' necessary appliances and machinery in place. As 
our dairy herd was too small for experimental work, it was 
decided during the spring of 1894 to increase the number 
to fifteen head. The selection and purchasing of those 
cows were left to the writer. 
We had on the farm at this time a Jersey bull, two Jersey 
cows and a Jersey heifer, as our representatives of pure-bred 
dairy stock. It was determined, therefore, to purchase com-
mon cows and grades, so that the effects of grading up 
with a pure bred bull could be studied. It was thought 
that the result of such a system, if carefully followed, and 
correct data of the results collected, w~en accompanied by 
a judicious selection, would prove of not a little benefit to 
our dairymen, especially so as we started with just such 
cattle as they have, in fact drawn from their own herds. 
In laying out this line of work we are well aware that it 
will be several years before any definite conclusions can be 
drawn and we hope that the object may be pursued system-
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atically,as we are led to believe that the record of the feeding 
and production of the cows and of their progeny to the second 
or third generation, cannot fail to be of great value. Our 
purpose IS not solely to give an object lesson in breeding, 
but rather and mainly to gather exact data upon a line of 
work which has been frequently recommended for the im-
provement of all classes of live stock. 
In purc~asing the cows it was thought that we might 
add something to our knowledge of the use of the Babcock 
test to indicate th~ value of cows to an intended purchaser, 
and, therefore, the milk of a large number of cows was 
weighed and tested. The method was to visit the farms, see 
the cows milked, and take samples from those cows, which 
from external ' points , ' gave indications ' of good, tnilking 
qualities. The tests were taken sometimes in the morning 
and sometimes in the evening, and only in' a few instances 
were more than one test taken. In this way some 250 cows 
were examined and over seventy-five tested; eleven only 
were purchased. 
Table I gives the data gathered with regard to each cow 
purchased, a nd also the average for two weeks after they 
came on the farm. . 
TABLE I. 
Da ta g athe red a bo ut the cows togethe r with reco rd of the second t wo week s they 
we re at t h " s tation. 
Date collected befo re purch asin g . *R ecord for seco nd two 
weeks on farm . 
r.t--I ~ I 1-J .E~ I ~ · ~ I c,; " . I" Cows . ~ 0..;;, 1 ~..: 'B~. ~ ~>. • ..s .§ .- Q) Q) I <Ii • >. tV ~ • cod 
........ ..s U..s ..'-~ c....,~.,I:l....... be 
.... ,!>: ..s I U ..s ~ .... 'O • ~~A ' ~ .... ~ ... I Q) .... ::: ~ ~ I <: ~:::'O ~ .... ~ ... 
~ I Il< ~~ HOE +' • :is Il< I ~ ~ 
~ ~--~I Mon 's 1---- Years . ----
4 18 6.4 1.15 4~ M. & E. 5 22 4.6 ' I 1 .01 
5 40 4 .4 1.76 I 1 M o rning 7 36 3. 2 1. 04 
G ' 30 4.0 1.20 3 Eve ning 7 23 3. 4 , .82 
7 25 4 1 1.02 6 Mo rning 7 20 4 .1 .98 
8 30 3 .2 .96 1 Eve nin g 6 32 3·.5 1. 01 
9 45 3 .8 1. 71 i 1 M o rning 5 40 3 .9 1. 56 10 30 5.2 1. 56 1~ Eye ning 5 25 3. 7 .92 
11 32 I 4 .2 1.34 I 5 M ornin g I 7 28 3.7 1.04 12 34 3 .8 1.29 I 2 M o rnin g 3 29 3 .7 1 07 
13 30 4 .1 1. 23 I ~ Morning" I 6 27 4 .1 1.10 
*L en g th of t ime milk ' n g was one month after the first test. A verage dai.ly test s 
fo r two wee k s . ' 
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It will be noted that on the average, the milk of all the 
cows, as tested at the Station, is down in quantity. For five 
of the cows the average of the test of butter fat for two 
weeks was practically the same as the tests taken on the 
farms; but for the other six the test at the farms was the 
highest, and in two instances, Nos. 4 and 10, were much 
higher. This is a danger that has to be guarded against 
in buying by the test; the high tests, which may be acci-
dental, are likely to have too much weight. Where the 
tests run high, another test sh,ould always be taken and 
from the other milking. However, the average of the two 
w~eks, test on the Station farm .would indicate a fair lot of 
cows. as they gave qyer a pound of butt~r fat e~ch per qay, 
and had milked on an average three and a half months. 
The numbers of the cows as givep in this table corre-
spond with the numbers as given in the yearly record fur-
ther on. 
The , q)W~ purchased aq-ived on the Station farm about 
the first of J4n~, 1894; they were put into pasture and the 
produce rec.ord commenced ,at .once. T.he cows we~e very 
thin in flesh when they arrived, Nos. 5, 6, 7, 8, and 1,0 
particularly so. We have therefore an opportunity to ob-
serve what effect good feed and keep will have on t4e 
quantity and quality of the milk from such c.ows. The 
cows w~re milk:ed ~s nearly ~s possible at the same time, 
night and 1p.orning; but the length of time from night to 
mornit;1g was generally thirteen hours, and from morning 
to night eleven hours. The ~ows were milked, except in a 
few instances, by the same persons, regularly and in the 
same order. The milk Wc,lS weighed morning and evening 
on a spring balance graduated to tenths of a . pound. The 
weight was then recorded on a sheet of paper ruled as be-
low, a month's. record being kept on one sheet. 
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~ -- ---~ ,-, 
Weight of milk from cows' in pounds. 
~ ~~-~~ 
~ 
:: No.1 . .No. 2 N C} .3 No.4 No.5 , No, 6 
S 
~ ~J..~_ -~.-~ _ ~_,._~~~~I~~I~ 
.lbs. lbs. ,lbs. lbs. lbs . lbs . l bs , . lbs . lbs. lbs. , Ibs. lbs . . 
1 12 .8 102 12.4 9.4 :8. 3 I 4, .9 6 .S , 4.3 12.4 ' 1 10 .8 9 .2 6, :3 
~ ~~ .~ g:; itI ~ : 9 t~ ~ : ~ ~:~ , ~:~ . i~ :~ ' 1i:~ ~ : 6 ~ : 2 
4 16.4 11.4 13.1 8 .9 8 4 5.9 6.4 3.8 11 . lO .3 8 .2 5.4 
'5 14 .2 10 .7 12.3 9.cf · 8 .5 i 5' 0 5 .2 2.8 12 . 9 .6 8 .7 ' 6.2 
~ i~ : ~ g.5 lt~ g:~ , ~ . ~ ,.!} t6 ~:5 i~ :~ 1~ : ~ . ~ : ~ ~:~ 
8 , 12.6 11.1 12.4 9 . 1. 7.4 4 .9 4. 9 3 .1 9. 8 .2 7.7 5 .6 
f) 11 :8 10. 6 11 .6 1 8.4 7.3 :' 5 .2 49 3 .3 10 .7 8 .8 8 .2 5 .6 
;t~: ~~!. 9 .5 ; 11.7 8.4 3.8 7 . 4 .6 2.7 9 .4 ,7 .5 6 .3 4.2 , 
The record sheet ' was tacked to a board close to the scales, 
and a 'lead pencil was tied to 'the board, s'o that it ~as a1-
wa.ys h~ndy. ' There was thus practically no 19.5~ of ,time 
in weighing the milk, while the record was of v~ry great 
value in determining the worth of the cows. As soon a,.s 
weighed, the milk was stirred well, and a small s~mp1e, 
about two ounces, taken with a small cone-shaped dipper 
and put into' a: small bottle. The samples were b~ought to 
the dairy night and morning, with the milk, and were th~n 
trans'fer~ed. to self sealing glass j ars. We ha yeo kept. the 
samples from night and morning milk separate, and thus 
hav.e two jars for each cow. The samples are co1iected for 
one week' and then tested. ' ' . . 
In a private d<l:iry, the work of testing may b~ very much 
reduced by testing once a month, or even once in .t.wo 
months. Our work indicates that a sample taken from 
th~ night and morning mpk for from fO\lr "to se~en ~ays in 
a month, mixed and preserve'd in tightly corked bott1~s, 
will give a fair aver3;ge of th~ cow's 1J.1ilk for that, month, if 
she keeps in good health . . T 'ests ,taken a week or two after 
the cows come in fresh, are not always reliable indications 
of her ability, as it frequently takes two to three weeks b~­
fore the cow assumes her normal production either in qual-
ity or quantity. Tests also indicate that a sudden change 
in fodder is likely to unbalance, for a time, the percentage of 
fat in the milk, so that when occasional tests are depended 
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upon, a much safer average will be obtained by not testing 
till three or four weeks after the change of feed was made. 
The large sample bottles used may be kept in th.e milk room 
of the stable and the sample (after weighing the milk) may 
be put directly into them. This intermitting work should 
apply only to the testing, as the work Gf weighing the milk 
takes so little time that it should he kept up every day 
throughout the year. In factories a sample should be taken 
from each patron's milk each morning. A small sample, an 
ounce or two, may be dipp~d out of the weighing can im-
mediately after the milk is thrown in, .and placed in the 
sa,mple bottle, which should be labeled with the name or 
number of the patron. These samples may be collected for 
a week and. then tested; or if . they are stirred carefully,-
kept in a cool place, and a larger amount of preservative 
used, good results may be obtained at the end of a month~ 
The longer period saves time and acid, which cost mon~y, 
but the samples should be very carefully handled. 
The samples are preserved, or prevented from souring, by 
a mixture of corrosive sublimate and potassium bi-chn)-
mate, one part of the former to eight of the latter. At the 
temperature of our dairy room (60 to 70· F.) we have found 
one-Jourth gram (4 grains ) sufficient to preserve from one 
pint to one and one-half pints of .milk for one week, and it 
interferes in no way with the testing of the milk. In a 
warmer place, or in a factory, or if the milk is to be kept 
for .two weeks or a morith, one gram (15 grains or one-
thirty-second of an ounce ) or practically about half as much 
as . can be lifted on a dime should be used. The sample 
bottles are always stirred once a day (generally when the 
fresh milk is added) to mix the cream with the milk, and 
to prevent it from hardening on the surface. Always stir 
with a rotary motion, as · shaking is liable to churn the 
milk. The stirrillg, we found to be very important, if the 
milk was to be kept in the best condition for sampling at 
the end of the week. 
The milk was tested with the Babcock milk tester.. We 
have had numerous inquiries with regard to this test. 
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It is of such value that I think no person that keeps five 
or more cows can afford to be without it. The value 
and thoroughness of our work here are largely, due to its 
aid, and a brief description of the test at this stage might 
be very appropriate. . . ' 
Dr. Babcock of the Wiscon~in Experiment Station, was the 
inventor of th~ test. T .he illustration shows the shape of the 
apparatus, glassware, etc., used. 
'Figures 1 and 2 show th~ arrangement of our butter and 
cheese-makit:tg rooms. The butter, rooni is 24 x 36 feet. 
The door on ~he right leads to the dairy laboratory and of-
fice, and the one on . the l~ft opens in to the boiler a~d engine 
room. The chees~ roo'm is 17 x 16 feet. '.i;'~e wash sink i's 
situated between this, and the butter room, so as to be con-
venient for both. To the left of the chee~e making room 
is the curing room, size 10 x 13 feet. This room is venti-
lated by an air duct, whic.h passes und~r the cheese making 
room. , 
The heating of the curing room was a problem. From the 
situation it was impossible to use a stove, and the college 
steam plant was run only about thirteen hours out of the 
twenty-four. The method adopted, which has worked very 
satisfactorily indeed, was to place two large barrels in' the 
room and connect them with the steam by a 3i inch pipe, 
with a globe valve to control the steam going 'to either 
barrel. The barrels were filled with water, and the water 
from the condensed steam was carried off by a ~ inch pipe, 
which extended up four feet from the top ot'the barrel, and 
then ran to the drain which carried off the water from the 
working-room floor. All the ventilators were opened dur-
ing the day and closed at night; and we have found the two 
barrels of hot water sufficient to hold the temperature of 
the room at the right 'point till morning, even in the col<,lest 
weather. ' During the warmer 'days of spring and fall 'we 
find that one barrel is sufficient to maintain the heat re-
quired. 
Figure 3 shows our dairy laboratory, size 17 x 12 feet. 
The large bottle in the center of thf> table shows our method 
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of handling acid for the Babcock test; it is siphoned out 
into the acid measures. 
Figure 4 gives an illustration of a Babcock tester and the 
apparatus used in connection therewith. Fig. H illustrates 
one form of a tester, this being a twelve bottle machine, 
and immediately above the tester is a water can with a rub-
ber tube, not shown in the cut, used in 'filling the 
bottle with water; K 'is a test bottie stand 
which we have found very convenient, it' turns. on 
the' lower part; G, is the acid measure;' 'E shows the ordin-
ary pipette, and F the Greiners pipett~; G and D, are bottles 
for testing cream; B is one form of skim milk bottle, 
and A shows the bottle used in testing whole milk. 
The test bottles should be of heavy glass, and it is very 
important that the graduations on the neck should be cor-
rect. They"should' th'erefore be bought from a reliable 
d~aler w:ho will guarantee them, "ihough,'they ~ay <,:.ost a 
little more. If the marks on the neck become indistinct 
from use they may be blackened by a little ink, paint, or a 
lead pencil. The pipette for measuring the milk, should 
also be correct, holding exactly 17.6 c.c. The acid measure 
is a small gl~ss cylinder and should hold 17.5 c.c. 
There are very ' many styles of centrifugal machines. One 
common style is shown. Small machines, 15 inches in dia-
. mete'r should go 1000 revolutions per minute, ' the larger 
machines slower. A good rule is that the bottles should 
tra~el through 4000 feet a minute. To illustrate: If we 
h~d a machine 20 inches in diameter thr~ugh how many 
revolutions should each bottle go in a minute? 20 inches 
x 3 1-7 inches=6:; inches, the distance through which the 
bottles would go in one, revolution. Reduc~d to feet this 
gives 5?( feet. Then 5?( divided into 4000 giv~s 763-the 
numper. of revo'lutions through which the head of a machine 
20 inches in diameter should go. For a hand tt;Iachine, 
count the number of times the head of the . machine turns 
to one of the handl~, and then it is easy to calculate the 
nu~ber of times the handle should go in a mi~ute to give the 
required speed. It is a good plan for a person to titne him-
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self with a watch until he becomes used to the proper speed. 
Power machines, run by a steam jet, should be constructed 
so that the number of revolutions may be noted with a speed 
indicator. A str.ong, well-made machine,' while it . may 
cost more, will in every case be found the more satisfactory, 
and will ·also. last longer . 
. The chemical used is commercial sulphuric acid, (oil of 
vitriol ) of a specific gravity of 1.82; and in ordering, the 
strength, which is indicated by the specific gravity, should 
be particularly specified. A , little variation from the 
strength noted will not vitiate the test. If the acid is 
weaker a little more may be used, or if · stronger a ·li ttle 
less. 
In testing, the accuracy 'of the sample is a very essential 
part of a reliable test. Before measuring the milk with the 
pipette, the sample should be thoroughly stirred, and then 
poured twice, back and forth from one vessel to another to 
mix the cream thoroughly with the milk. If duplicate 
samples are taken the milk should be poured once between 
each. 
The milk should be carefully measured and the exact 
quantity taken. This requires some practice with the pip-
ette. The milk is drawn into the pipette, with the breath, fil-
ling it above the mark. As the pipette is removed from the 
mouth, the finger, which should be perfectly dry, is placed 
firmly upon the end. By allowing a little air to get under 
the finger the milk runs out slowly, till it reaches the mark, 
when a tightened pressure of the finger holds it there,. and 
it may be transferred to the test bottle. The acid is meas-
ured in the acid measure and is poured carefully down the 
side of the neck of the test bottle. The bottle is then 
stirred with a rotary motion until the acid and milk are 
thoroughly mixed, and all the curd dissolved. When all 
the bottles are thus treated, place then in the centrifugal 
machine. If there are not enough' to fill all the cups', be 
careful to place them so as to balance the machine. The 
cover should be placed on the machine, whirled for five 
minutes at the proper speed, which will vary with the dia-' 
<) 
" meter. Next hot water is added, filling the bottles till the fat 
comes nearly to the top of the graduations on the neck. The 
best method of doing this is that illustrated and explained 
in figure 4. Put ~n the cover and whirl for two minutes 
longer at full speed, which brings all the fat into the neck 
of the bottle. If there is curdy or black matter in the col-
umn of fat it is very difficult to get a correct reading; but 
by allowing the bottle to stand and cool for about twenty 
minutes and then warming again, the test may generally be 
read without any difficulty. As a rule the black reading 
may be prevented by filling the bottles with water; first to 
the neck only, then whirling for one minute; next fill the 
bottles to near the top of the graduations and whirl an-
other min"ute. The curdy or black matter is then separ-
ated from the fat, leaving it clear and easily read. 
The neck is graduated from zero to 10 per cent, and 
each per cent is divided into five parts; it is thus compara-
tively easy to read to one-tenth of one per cent. In reading 
the test, the bottles should be held level with the eye. and 
the fat measured from the extreme edges of the column. If 
the testing room is cold, or if a large number of samples are 
tested at once, it is best to place them in hot water, which 
should come up nearly to the level of the fat in the neck. Any 
flat or level-bottomed can or pail will do for this. The 
test bottles should be emptied as soon as possible after the 
readings are taken, and then washed thoroughly with hot 
water, inside and out. Occasionally the bottles should be 
washed with a little washing soda and the neck brushed 
out with a small brush or with a small swab made of cloth. 
For greater convenience, and to lessen the work of test-
ing, many contrivances hav~ been introduced. One 
method of handling the acid is that shown in Fig. 3. A 
large bottle is set on a sheet of lead in the centre of the 
testing table, and the acid is siphoned out through glass 
tubing. The bottle is closed with a rubber stopper, 
through which the glass siphon runs. The glass stop-cock 
which controls the acid in the siphon is connected with the 
upper part of the siphon by a short but very heavy piece of 
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rubber tubing, which ,lasts for several month This meth-
od is very convenient, as with two measures one may be 
filled while the other is heing poured into' the test bottles ~ 
and there is but little danger of spilling the acid. This 
method is also applicable to a factory , . and the carb y of 
acid may be used. The cost of 'the fi."{tures, which with care 
would last for years, n eed not exceeq. $2.50. The stand for 
holding the test bottles shown in Fig. 4 at K, is very con-
venient. It turns on the bottom part and may be made to 
hold a large number of bottles: When the bott~es are care-
fully and rapidly fill ed with acid, a11'of them may be shaken 
at once when mixing the acid arid milk. After the read-
ings are taken, by placing on a cover whi'ch fits over the 
necks of the bottles, the whole number ~ay be taken out-
side and emptied at once, and the same operation may be 
rep~ated after filling with water for rinsing. The method 
used in filling the bottles with water is shown at I, in Fig. 4. 
It is a small tin can with a small tube one-;fourth of an inch 
in diameter, and one inch long, soldered to the side of the 
can just above the bottom. A piece of rubber tubing is 
fastened to this. A glass tip on the tubes is very conven-
ient, and the water is controlled by a pinch-cock. In 
factory work these appliances save a large amount of time. 
The record given in this Bulletin clearly shows the 
necessity of paying for milk in the factories by the test, or 
by the amount of butter fat delivered to the factory, not by 
the weight of milk alone. I have on several occasions no-
ticed as great a difference in the richness of the milk from 
different patrons as there is between the test of the different 
cows. Just recently a case came up in my w ork that illus-
trates this point. Two lots of milk, such as might be de-
livered to a factory by two patrons in a week, were made 
into butter with the following result: 
Lbs. milk. Per cent. fa t. Lbs. fat. Lbs. butter made . 
First .... 2,030 . , . ' . 3.75 . ... .. 76.1. . ... , . ,, 85 
Second .1,680' .... ' .. ,4.5 , ' . ," 75. 8 , . , , . . , . , 85 
This shows that the second lot of milk, though 350 
pounds less in quantity than the first, made exactly 'the 
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s ame amount of butter, and therefore was worth as much; 
yet if valued by weight of milk alone at 70 cents per 100, 
pounds, No.1 sample was worth $14.21, and No.2 sample, 
S11. 76, a difference of $2.25. The t est shows that there 
wa practically the same amount of fat in each lot of milk. 
The above valuation of the milk holds even though it be 
made into cheese, as extensive ,experiments prove that, on 
the average, one pound of butter fat in milk will make 2.7 
pounds of green cheese or approximately 2,Yz pounds of 
cured cheese; thus the weight of fat in milk, and not the 
weight of the milk alone, gives the value of the milk for 
manufacturing purposes. 
It has only been since the advent of the Babcock test that 
payment for milk by its quality was possible, and now it is 
an easy matter. The method of taking a sample, preserv-
ing and testing th~ same has been described, but the manner 
of applying the test to the payment of milk 'should be illus-
trated. The method is applicable, on whatever basis the 
factory is run. If A. B. and C. send milk to a factory for 
one month, as follows: 
Lbs . m.ille T estina- pe r cent. .Lbs . fat. 
A . .. . ... 6,700 , .. . 4 ... . .. .... 268 
B . . .. . . 24,600 3 . .. . . 738 
C . . .... 17,500 3.8 . .. . ... 661 
Total . , . , . . . 1,667 
This 1,667 pounds of butter , fat make 1,940 pounds of 
butter which sells at 20 cents a pound, giving $388.00. In 
a factory where a pro-ratio share is taken for the expense 
of making, etc., say four cents a pound of butter made, this 
would give $76.80. This deducted from $388.00, gives 
S311.20, to divide among the patrons. The total weight of 
butter fat is 1,667 lbs., and this divided into $311.20 gives 
18.668 cents as the price of one pound of butter fat to the 
patrons. Thus: 
A ... ' . . . 268 lbs. butter fat at 18.668 cents, $ 50.03 
B ,. .. 738" " " 18.668" 137.77 
C . . . . . 661 ~, " " 18.668 " 123.40 
Giving total to be divided, $311.20 
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This method would also apply where the milk was pur-
chased outright, as is the practice in most of our faCtories. 
In these factories, however, another method is sometimes 
followed. The milk is paid for at so much per hundred 
pounds but the value per hundred is determined by the test 
of the milk. For instance, if the manufacturer agrees to 
pay 18 cents per pound for butter fat: 
3. per cent. milk at 18c. would be 54. c. a hundred pounds. 
3.2 " "18c. " S7.6c." " 
3.7 " "18c. H 66.6c." " 
4. H "18c. "72. c.'~ " 
Thus the weight of milk, multiplied by the value per 100 
. pounds as determined by test, gives the amount due to each 
patron. This plan is all right for accuracy but to consider 
only the pounds of butter fat delivered by each patron 
would be as simple and at tlmes would save misunderstand-
ing, as each gets the same for butter fat but not the same 
per 100 pounds of milk.. 
Table II gives a very brief record of the cows for a year. 
No.1 is a registered Shorthorn; she was purchased for a 
milking strain but clearly she is not a dairy cow, judging 
from her record. 
TABLE II. 
Individual yields of milk and butter fat and butter, also age and date of calving. 
Name.\ D!"-ys \LbS ofl
Lbs
. of l n~~:!d IA (2)1 Date of calving I Date of calvIng I Date of calving I Due to calve in 1895. 1.0 milk. . butter bl1tter ge 1893. 1894. 1895. 
milk. fat. (1) . . 
Breed. 
No. Years . 
1 Shorthorn 334 5158.9 156 .70 182.81 4 
2 Common Cow 2j7 5820.3 218.11 254 .46 10 
3 Jersey 349 6801.0 313 .41 36564 6 * December 31. 
4 Jersey Grade 341 4912.1 250.00 291.66 5 
5 Common Cow 329 7087 .9 258 .87 302.01 5 
6 Grade Devon 329 4196 .0 156 .00 182.00 7 
7 Low Grade Devon 315 ~~: ~ I ~: Z~ 265.73 7 Novembe r. 8 Common Cow 365 353 .53 6 
9 Low Grade Devon 365 6367. 5 271. 89 317.20 5 
0 ILOW grade SHorn 365 5479 .4 223 .77 261.06 5 
1 Common Cow 342 5272.0 213.54 249 .13 7 December. 
2 Common Cow 365 4868.1 203 .32 237 .20 3 
3 Common Cow 365 6720 .3 280.26 326.96 6 
4 IGrade Jersey 302 3917 .7 147 .09 171.60 5 
5 Jersey 179 2303.1 102.82 118.79 2 
- - - ------ - - --
Average without No. 15. / 338 .8 / 5655 .1 / 230.27 \ 268.74 1 1 . 
(1) Butter estimated by increa s ing the butte r fat by one-six th . 
2 Age of cows reckoned at June 1894. 
* Aborted. 
May. June 19th. 
May March 20th 
November Uth January 3rd November 11th. 
January March 19th December 19th. 
April May 13th 
F ebruary 
December 29th January 7th 1896. 
April August 26th. 
April August 3rd. 
March July 10th. 
April 2nd 
March July 26th. 
May September 13th. 
July 29th 
* December 3rd February 7th 18%. 
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Nos. 3 and 15 are registered Jerseys. No. 15 is a heifer; 
she aborted D cember 16, 1894, after carrying her calf five 
and a half months. vVe started to milk her and. in two 
weeks she raised from practically nothing to 16 pounds of 
milk a day, and over one pound of butter a day. She gave 
close to two-thirds of a pound of butter a day during the 
winter; and during June, on fresh pasture, raised to one 
pound a day . 
Nos. 4 and 14 are grade Jerseys, though something 
less than half. No. 14 never ran with a herd before, and 
for some reason never did wen after she came on the Station 
farm. 
Nos. 6, 7 and 9 give indications of having Devon blood 
in them. 
Nos. 8 and 10 have descended from ancestry crossed 
with Shorthorn blood, judging from their build. 
The others are comm'Jl1. cows of mix~d breeding (in fact 
most of them are ), such as are not uncommon in any part 
of the country. 
Five of the cows did not produce calves during the year, 
but milked for 365 days. From the table, however, it will 
be seen that they were due to calve in a month or two after 
this record closes. 
The yearly records of the cows are not phenomenal, but 
they present a very fair average, considering the condition 
of the cows when-they came on the farm. The yearly milk 
record ranged from 3917 lbs. to 7156 lbs. (8.6 lbs. of milk 
equal one gallon) and averaged 5655 lbs. The butter fat 
produced ranged from 147 lbs. to 313.4 lbs, and averaged 
230.27Ibs. The butter, which may be calculated by adding 
one-sixth of itself to the butter fat, ranged from 171. 6 to 
365.6 lbs. and averaged 268.7 lbs., for each cow. In 
butter production eleven out of fourteen cows gave over 
200 pounds of butter a year, nine of these cows gave over 
250 pounds in a year; of the nine, five gave over 300 
pounds, and two of the five gave over 350 pounds of butter 
in the year. 
Of the common cows, four gave over 300 pounds of but-
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ter in a year. One, No.8, gave over 350 pounds, but it is to 
be noted that she milked for 365 days. She carried a calf, 
however, for the last six months of the year. 
From this brief record" it will also be seen that the cow 
that gave the largest quantity of milk was not the best 
cow. 
This may be more plainly shown by the following table 
which gives the r.ank of cows according to weight of milk 
and butter fat per year. ' 
• It will be noticed from the arrangement in order of yield 
t hat the large yielders of milk come near the top in fat pro-
duction " For instance, cow No.8, ranks first in milk pro-
duction and second in yield of fat. Table XII gives more 
light on this point. 
In purchasing the cows the largest animals were usually 
pointed out as the choice animals of the h erd, but obsery a-
tion and experience prove that size, or weight, in a dairy 
cow is of secondary importance. No.1, the heaviest cow, 
is one of the small producers; while the largest and also the 
most economic producers, Nos. 3, and 8, average less than 
1000 pounds in weight. No. 15, a two-year-old heifer, 
averaging 674 pounds (but little more than half the weight 
of No.1, gave in five and a half months two thirds as 
much butter fat as No.1 gave in a year. Neither do th 
facts here stated prove the opposite, namely, that a large 
cow is a poor prod ucer. The report of the record of " three 
cows of the Michigan Experiment Station herd, as given in 
Bulletin No. 127, of that Station, is proof that large cows, 
weighing from 1500 lbs. to over 1800 Ibs, may be very large 
and economic producers, indeed. 
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TABLE III. 
A verage w e ig h t of cows fo r each m on t h a nd year. 
Q) 
sep. 1 Oct. \ Nov. Ap r . l ~aY . 1 A v . ? JUli e . J ul y . Aug . Dec. J a il . Feb. Mar. 
Z 
No. lbs . ""TbS:- Ibs . lb5.""~~ ~ ~ Ibs. Ibs. ~~ ""TbS:-
1 1118 1155 1103 1110 1152 1213 1170 1158 1227 124i 1290 1354 1191 
2 1111 1106 1031 1020 1090 1207 1142 1145 1163 1107 1049 1043 1101 
3 976 1016 1018 1027 1092 1207 951 8 2 892 872 893 893 976 
4 984 914 980 1060 1136 1204 1146 1056 964 951 978 984 1029 
5 1030 940 944 948 1015 1106 1042 1018 1065 1035 972 ' 966 1007 
6 86 840 826 834 912 953 906 889 932 997 1048 950 914-
7 966 843 852 1~0 I i~~ 1134 1014 942 915 930 948 959 965 8 978 917 894 1090 1014 932 1010 1019 1046 l OiS 992 
9 916 889 862 868 886 922 916 873 887 919 Ig~~ I ig~~ 911 10 940 860 890 890 986 1030 1000 959 984 1029 966 
11 976 9U 914 921 1000 1088 1038 937 1028 1081 974 1000 989 
12 888 863 880 900 1 935 976 8 803 880 918 969 1 1008 909 13 1030 1009 975 1954 1071 1150 1.056 1012 1003 991 1011 1048 1035 
14 918 888 922 912 848 802. 857 890 909 951 88'> 
15 714 650 047 670 681 685 ()i 4 
Table III give~ the weight of the cows for each month, 
and the average for the year. During the seven months, 
or to J anuary 1st, 1895, the cows were weighed once ct 
month, at the beginning of the second week. For Jan-
uary, February, and March, they were weighed every three 
weeks, two days hand running, and for April and May, 
once a week. The greatest weight of the cows, it will 
be noted, is while they are carrying a calf, then a fall in 
weight after the calf is dropped, and in some there seems 
to be a gradual loss in weight for two or three months, 
as though the flow of milk caused a drain on the system 
which good feeding could not counteract. This is notice-
able in Nos. 3 and 7, and to a less ext ent' in Nos. 2, 4, and 
5. It would seem, therefore, to be poor economy to stint 
a good cow during the resting period between milking to 
save on the cost of her keep. .T o do her best a cow must 
be maintained in good thrifty condition at all times. 
It will be note~ that but two of the cows, taking the 
average yearly weight, weigh much over 1000 lbs. , the 
most of them being under that weight. 
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Tables IV and V give the milk record, and average per 
cent. fat per month, and for the year, for the herd. 
TABLE IV. 
Milk record per COIV . A,' e ra ge 1110nthly y ield of mille and total yield for each 
cow fo r the year . 
~ Jun-:- ~~lY , AU<T. ls e pt . ! Oct. I Nov. 
No. Ibs . Ibs. Ibs . j lbS' l lbS' l lbS. 
1 640 947 802 554 471 338 
2 842 885 791 564 388 233 
~ ~~i ~~~ ~~i I ~~~ g~ g~ 
5 958 9-6 ' 8 9 704 I 493 397 
(, 5 6 536 546 500 I 487 3 4 
i 494 378 313 222 147 20 
8 843 811 79 664 555 395 
9 1022 918 824 601 52 342 
10 631 612 611 493 42 337 
11 699 632 !i70 425 360 265 
12 723 567 497 450 417 393 
13 7 1 760 712 603 575 560 
14 661 582 502 285 
15 
1~1 720 \ 699 .1 636. 1 496 . 4{)2.51 342. 
, , I 
Dec. , Jan . ' F e b . 1 Mar. ! Apr. May . Tot' !. 
1lJ-:-~~ IhS' IU;-:-~~ 332 322 .6 377 . 3 192 .8 172.2 514 .9 
69 292.0 938 .7 818 .65820 .3 
834 716. 3 587 .8 605 .5 798.3 574 .1 6801. 0 
27 I 629 . 1 597 . 0 549 . 3 581. 5 600 . 2 4912. 1 
392 . 322 .. 4 50 2 275.31 835.4 815. 670 7. <'1 
235 I 242 .4 221.4 174. 5 16 6 367.14190 .0 
1
815.5 743 .6 854.7 768 . 4 670. 6 5424 . • 
468 521.5533. 3 544 . 7 504.1 528 . 571~6 .1 
360 389.0 263.1 416 . 6 3762 322 .66367 .5 
39.5 428. 6 410.6 440 .8 389 .2 313 .25479.4 
236 259.4 198. 5 30 .9 793 .0 753. 2 5272 .0 
393 , 349.9 304.1 320.3 265.1 183 . 7 4~68 . 1 
495 491.6 416 .7 4356 428. 9 461.56720,3 
2 2 22C) . 7 296 . 7 451. 0 350.4 377 . 9 3917. 7 
198 440 .3 362 .4 424 .9 412 .1 465 . 52303 .1 
1 407 1 439 .91 407 .91 434 .11 543 .81 518 15655 1 
* Ave rage pe r m Ol1th only of those cows which milked right through the 
1110 I1t11. 
TABLE V, 
Ave rage per ce nt of fat in milk per month and for the year. 
Q) 
Oct. I Noy. I 2 June . July Aug . Sept . Dec. Jan. Feb. Mar. Apr. May. Year. Z 
No. perct pe rct pe rct perct 
--- -- perct pe rct perct per ct perct pe r ct per ct perct perct 
1 3 .16 2.94 3.03 3 .15 3.18 1 3 .20 3-.30 2 .93 2.57 2 .65 / 3.31 3 .037 2 3 .60 3.56 3.52 3 .56 4.04 3.47 3 .41 4.40 3 94 4 .01 4 . 747 
J 4.98 4 .71 4 . 91 5 . 15 5 .01 4 .15 4 85 4. 52 4.46 4,85 4 75 4 .88 4 .608 
4 4 .75 4. 95 5 .18 5.56 6 .44 7.12 8. 00 4 .56 4 .60 5 .31 5.11 4 .91 5 .09 
5 3 .62 3 .47 365 3 .80 4 .21 4 .55 4.50 4.05 4 .40 2.85 3.38 3.50 3 .652 
6 3.54 3 .88 3.99 3 .80 4.03 4 .58 5.92 4.02 3.59 4.06 3.20 3. 43 3 .717 
7 4 .26 4 .80 5.01 4 .67 I 5 . 16 4 05 4 .40 3.87 3. 9 3 . 94 3.92 4 .195 
8 3.55 3.72 3.67 3 .95 4 .46 5 .06 5 .37 4.48 3 .96 460 4 .52 4.79 4.234 
9 3. 90 1 3 .9 4.20 4 .34 4.44 4.79 4 . 82 4.24 3.88 4.19 4 .16 4.39 4 .270 10 3.78 3.79 3.77 4 .12 4 .17 4 .33 4.36 4 .02 3.98 4.15 4 .54 4 .83 4.084 
11 3 .92 3.83 4 .06 4 .27 4 .11 4.17 4 . 91 4 .22 4.02 4.87 3.77 4 .10 4.080 
12 3 . 5, 4 .05 4 .09 3. 2 4 .30 4 .57 4 . 74 4.05 3.23 4.09 4.45 5.09 4.094 
13 4.06 3 85 3. 3 . 97 1 4 .19 4 .30 4 .64 4.07 4.06 4.14 4.14 4.63 4. ]85 14 I 477 3 . 52 3.46 3.57 3.82 3 .98 3 .15 3 .21 3 .60 3..37 3. 726 15 5 .25 433 4.16 4 40 I 4 .02 4.85 4. 464 
,:" ./ 3.92 1 3.96 1 4.12 1 4. 12 1 4.37 1 4 .431 4.7714.1313.85 1 4.1114.05 1 4.3414.0828 
* Average for each month and for the year for all the cows . 
Table IV is interesting because it shows the rapid decrease 
in the flow of milk of most of the cows as the period of l ac-
tation progresses. The largest yields are in June and' July ' 
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during September, for most of the cows, the drop in yield is 
sudden and marked. This sudden fall in milk yield is a 
difficult point to estimate in purchasing a cow, as the 
marked tendency to go dry in the fall may be a habit that 
is the result of previous management. Feed, or rather the 
lack of it, would produce this result, though from the way 
in which our cows were handled, I do n ot think it was the 
main cause. There is room here for further observation. N o. 
3 and No.8, are illustrations of persistent milkers, main-
taining their flow fairly well through the year. They are 
also the best cows. 
Table V. gives the monthly average per cent of butter 
fat for each month, and for the year. The latter is the 
true average, not the average of ·the months as given. The 
highest average monthly test was by No.4, in December, 
and the lowest by No.1, in February. Cows do not always 
give richer milk as · they go dry, as note Nos. 1 and 2. 
No.4 is a notable instance of a marked increase in rich-
ness; before she went dry, the early part of December, her 
milk tested eight p er cent. fat and had 18.76 per cent. total 
solids. Most of the cows .of the ·h erd exhibit a slight in-
crease in per cent. fat with the decrease in the quantity of 
milk. The lowest average test for the year was by No.1, 
3.037 per cent. fat; and the highest by No.4, 5.09 per cent. 
fat. The average of the mixed milk of the herd for the 
year was 4.08 per cent. fat. The cows are not yet arranged 
as to time of coming in fresh, so as to show the effect of 
season, but the point may b e referred to at another time. 
Table VI gives the average daily production of butter fat 
the for each month of the year, and for the season 
while the cows were milking; also the average yield for 
full year- 365 days. The latter is the true test of the cow: 
for instance, there is quite a difference in the daily yield of 
No.2 for the milking season, as compared with her record 
for 365 days. The daily production of butter (estimated b.y 
adding one-sixth of itself to the butter fat ) is given to en-
able those who are in the habit of thinking of a ·marketable 
product, a clearer knowledge of the results. Only one cow, 
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CI) CI) CI) t' C Mill"ng 1 Foe 365 CI) rJ) .0 CI) .0 .0 
.r::: CI) >. ::s .0 5 (fj oj season. days . E g E u .;: h ::: 
-; b.o S CI) ::s II ~ ~ (fj - ---(fj II R ::: ... 
I 
..., ::s 0. u ;.- I 
.0 < ~ but'r l " but'r l * Z ~ < 0 0 CI) (fj , ~ CI) Z 0 ~ fat. but'll Jat. I but'r C/J 
No· l lbs . lbs. lbs . ~~i 1 1.~09 Ibs . ----u;s:- Ibs . Ibs . Ibs. Ibs . Ibs . 1~ lb8.jlbS-:-1 .744 .895 .793 356 353 .304 .254 .158 . 188 .469 .546 .42') .500 
2 /1.008 1.016 .898 .677 • SOl .264 .108 1.165 1.231 1.061 
.787 .918 .597 .696 
3 .962 .954 .855 :~~~ I :~~~ 1.160 1.305 1.040 .935 .954 .960 .~95 .898 1.047 .858 1 001 4 .902 .719 .581 .317 .216 .980 .967 .943 .988 .948 .733 .~55 . 685 .799 
5 1.090 1.061 1.038 .888 .653 .599 .568 .420 .191 .653 .934 .921 .787 .918 .709 .825 
6 I .6')3 .703 675 .633 .619 .433 .399 .312 .274 . 22<) .715 .474 .553 .427 498 7 .703 .581 .508 .346 .245 .108 1 164 1.022 1.075 1.003 .830 .723 .843 .624 .728 
8 1. 010 . 982 .950 .875 .796 .675 :~g I .~~~ .722 807 .756 .810 .830 .9(,8 .830 .968 9 1.338 1.175 1.120 .868 .746 .558 .503 .55') .513 .455 .744 .868 .744 .868 
10 .793 751 .746 .(m .568 .468 .556 , .548 .586 .5')3 .588 .484 .613 . 715 .613 .715 
11 '" I , 777 ' "' 1'60; .475 '365
1
.453 I ,357 .283 .143 .98·1 .990 .624 .72-'3 .585 .682 
2 ' .931 . 39 .655 .575 .561 .597 .607 .464 .436 .427 .391 .297 .554- .646 .554 .646 U 1.05~ I .938 1 : ~~ :~~~ .769 .791 .735 .643 .5')8 .578 .733 .686 .768 .894 .768 .894-
.554 .337 .325 .319 .439 .354 .400 .410 .487 , .5(,8 .403 .469 
15 .940 .621 .542 .601 .551 .725 .574 .666 
----- -- - -
- - -----~ 




start, feeding furnishes no check upon the constitutional 
tendency in the matter. N(). 3 and No.8, and in a less 
measure, No.4 and No. 10, illustrate persiste~cy in milking 
and response to extra goud feeding, though they vary in 
capacity in other directions. These points illustrate clearly 
the necessity for careful individual study of our animals, 
and for not valueing too highly the large flow of milk given 
when the cow is fresh, but rather for considering the per-
sistency in thai line of doing. 
Besides the record kept of the production of the cows, we 
have also, as far as possible, kept an account of what the 
cows have eaten individually, and as most of the feed was 
purchased we have also a record of the cost of keeping the 
cows. It is rather a difficult matter, in fact, practically 
impossible to give figures that will apply to the state as a 
whole, so that we give what are possibly average prices in . 
Cache Valley during last year; the a verag-e price which we 
yaid for the feed. Green fodder, and pasture are not mark-
etable fodders. The former, which was green lucerne, 
has been estimated at one-third the price of lucerne hay, 
three tons of the green giving about, one ton of the hay. 
The pasture is something that is very difficult to properly 
value. Bulletin No. 52, Cornell Experiment Station, N. Y., 
places it at 30 cents a week per cow. Missouri Experiment 
Station, Bulletin No. 26, gives SO cents a month as the 
charge per cow, and Minnesota in Bulletin No. 35 charges 
80 cents a month. Answers to inquiries from people in 
different parts of the State range from 50 cents to $1.50 per 
month per cow. The question might also be looked at in 
another way, namely: to charge the cows with the rent of 
the land and the expense of watering it, which would be 
from $5.00 to $6.00 an acre per year. One test which we 
made the past summer, showed that on ordinary but well 
watered pasture, one acre kept two cows in good feed for two 
months or one cow for six months. This would be about 
82 cents to $1.00 a month for one cow. As a compromise 
and also to make our results comparable with those of other 
Stations, we have placed pasture at $l.00 a month per cow. 
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The pasture was seeded with mixed grasses and gave a good 
growth during the season. 
TABLE VII. 
Grain and fodder used, and price of the same. 
Lucerne Hay 
:Mixed Hay 
Per ton. Per pound. 
$ 3.75 .187 cts. 




1.25 ., . . .. .063 " 




15.00 ......... 75 " 
9.00 .45 " 
1.00 per month. 
Composition of the Grain and fodder used. 
Wate r. 
Luc'ne Hay .13.11 
Mixed Hay .11.70. 
Green Fod . . '.71.8 
Carbo Total Dry 
. As h. Protein. Hydrates . Fiber. Fat. Matter. 
7.57 10.00.37.51..29.88 . . 1.93 . . 86.89 
8.02 . . 9.19 . . 39.93 .. 28.61. .2.55 .. 88.30 
.. 28.2 
Wheat . ..... 10.s .. 1.8 . . 11.9 . . 71.9 1.8 .. 2.1 .. 89.5 
2.7 . . 1.8 . 89.1 
8.5 4.2 .. 88.0 
Barley .,. .10.9 . . 2.4 . . 12.4 . . 69.8 
Bran . . . .... 12.0 . . 5.6 .. 16.1 .. 53.7 
Table VII gives the list of fodders used and the price and 
compositiGn of the same. The composition of the fodders 
and grains used is an important item in estimating the 
results of feeding experiments ~nd is given here though 
it will not be used in this part of the Bulletin. 
Our list of fodders and grains is somewhat limited but 
we hope to widen our observations as time goes on. The 
green fodder was fed to four cows, which were stabled dur-
ing the summer. During the winter season some of the 
cows were fed on lucerne hay and some on mixed hay. The 
lucerne hay was a mixt.ure of first, second and third cuttings 
and well cured. The mixed hay varied somewhat during 
the season in the proportion of the ' different varieties of 
grasses, but was made up of Timothy, Red Top, Kentucky 
Blue, Red Clover and Lucerne. Barley and bran (equal 
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parts by weight ) were fed to four of the cows while on pas-
ture, and to a few of the others late in the season. Chopped. 
wheat and bran (mixed, equal p'arts by weight) were the 
only grains fed during the winter. This mixture was fed bc.-
cause it was very much the cheapest grain feed we could buy. 
All of the coarser grains were m ore expensive, and for our 
present work, economy of production is an important con-
sideration. 
TABLE VIII. 
Food consumed by each cow for th~ year in pounds. 
I I Mixed I' I Name. Lucer ne hay Wheat I Barley Bran I Pasture I F~~e::r 
No. Ibs . tbs . l bs. I l bs. lbs . days . lb,. 1 4645 684 122 806 153 
2 4877 336 :<36 153 
3 4077 766 60 827 153 
4 2235 265 684 122 06 40 5589 





296 617 153 
7 2082 2'753 684 122 80U i5 3163 
8 4180 853 236 1()l)() 153 I 
9 241 863 863 153 
10 1200 2400 818 236 1054 153 
11 4582 482 482 153 
12 1881 2033 744 122 66 40 590') 
13 2362 2300 797 122 919 40 6824 
14 4300 606 606 153 
*15 1H61 603 603 
* For the time mil1<ing only. 
TABLE IX. 
Cost of food by 1I1011tb s, and for the year fO I~ each cow. 
No. June . July . Aug. Sept. Oct. Nov. D e c. Jan. F e b. Mar.1 Apr ' l~aY' IYea l" 
- 1 $100 S 1 00 S 1 00 S 1 00 $ 1 00 $ 1 94 S 2 10 S :! 'il ITSz $ 2 76 5; 2 76 S 1 49 ::''41 5 
2 100 100 100 100 100 1 94 135 148 120 2 07 2 34 2 42 17 0 
3 100 100 100 100 100 1 91 2 58 2 44 2 17 260 261 234 21 65 
4 100 1 19 125 136 212 212 140 2 43 283 340 334 314 25 58 
5 1 00 162 174 172 1 74 1 88 2 20 2 19 1 19 1 13 221 228 20 90 
6 100 1 62 174 172 1 74 203 2 18 2 14 1 94 103 1 21 172 2007 
7 100 1 00 1 18 124 210 1 95 1 31 264 301 354 3 14 289 2500 
8 1 00 1 62 174 172 174 1 81 255 241 261 ~ ~~ 266 235 24 89 C) 100 100 1 00 100 100 1 49 237 201 222 208 207 19 71 
10 100 1 62 174 172 174 1 70 223 2 78 2, 68 J 13 283 2 65 2582 
11 100 100 100 100 100 181 1 87 2 18 2 15 123 221 229 1874 
12 1 00 132 1 38 130 198 1 ,84 2 17 244 2, 53 259 274 2 59 2388 
13 100 1 45 1 63 1 50 222 222 2 79 2 80 254 293 2 79 2 84 2671 
14 100 1 00 100 100 100 1 77 218 215 203 2 14 218 2 l/i 19 61 
15 89 1 56 1 56 201 207 1 91 10 00 
Av·1 1 001 124 1311 131 \ 15.11 1 88 l 201\ 2291 2231 2381 247j 234/2146 
Table VIn is self explanatory, and gives the kind and 
amount of food e'aten by each cow. All the grain was 
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weighed for each cow throughout the year. The hay was 
weighed most of the time forcows 'Nos.1, 3,4,7,8,9,10,12, 
13, and 15, each day's feed being put up into sacks. Cows 
Nos. 4, 7, 12, and 13 had their food weighed every month in 
the year except December . . For cows Nos. 2. 5. 6, 11, and 
14, the fodder was estimated altogether by occasional com-
parisons with other cows. For the others the fodder wf}s 
estimated up to the 1st of January 1895. While, therefore, 
the figures are not exact in all cases and no sci~ntific de-
ductions may be drawn from them, it is believed that they 
are not far from correct, and will thus serve as a guide to 
the practical man in estimating the food required by a cow, 
for a year. 
Cows Nos. 5, 6, 8, and 10 received grain, o(four pounds a 
day , equal parts by weight of barley and bran) while on 
p'l.sture after the month of June. Cows, No.4, 7, 12, and 
13, were fed green fodder in the stable, beginning with 
July 10th. They received .grain after the first of Octo-
ber. The remainder of the cows received' grain after the 
1st of November. These facts explain the reason for the 
differences in the cost of feeding the different cows, dur-
ing the pasturing season, as given in table IX. 
During the winter the cows we~e fed to their full capac-
ity, and the variation in cost is due to the varying amounts 
of hay and grain eaten. Winter feeding appears to be con-
siderably more expensive than summer feeding, if com-
pared with pasture alone, though when grain is fed on pas-
ture the difference is not so great. We made .no attempt to 
answer the question as to whether it pays to feed. the grain 
during the summer, our object being to build up the cows, 
as those receiving grain were very thin. They seemed, 
however, to maintain a very even production of butter fat 
during the summer months, as may be seen in Table VI, 
but from Table X, it would appear to be at quite an ad-
ditional cost. 
Table IX, gives the cost of feeding each cow by months 
and for the year. The lowest cost is on pasture. It 
seems scarcely right to charge each cow the same for pas-
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ture, but, as there is no way of learning how much each 
cow eats, we have no other alternative. Again, cows fed 
grain while on pasture are not likely to eat as much pas-
ture; but how much less, it is very difficult to say. 
The highest cost for one month's feeding, was for cow 
No.7 during March, $3.54, when the cow was getting 
twelve pounds of grain a day. 
'rABLE x . 
Cost of o ne pound of butter fat by l110nths and fO!: the year. 
~ June . July . Aug. Sep. Oct. ov. Dec. I Jan. Feb. Mar. Apr . IMay . ~ 
Z ~ 
No. ets. "Cts~ ctf;. cts. cts. cts . cts. ets. ~ ~ ets' l ets . cts . 
~ tjI ~ : ~~ j:~ ~:~~ ~ : ~~ ~~ : ~~ ~~ : 1~ 2~ . 74 39 . 60 5~~ ~6:~~ 7.36 l~:{Z 
3 3 .46 3 .38 3.77 5 .921 17 .16 6 .03 6.3j 7.57 8.29 8.79 9.061 ~.43 6.90 
4 3.66 5 .33 6.93 9.65 19 .201 22.24 21.70 7 .99 10.45 11.62 11.26 106lj 10.23 
5 305 4 .92 5.71 6.45 8 .59 10 .46 12.48 16. 79 lS .8S 4.80 7.Sil I. 9j :oW, 
6 4. 0 7 .42 8 .31 9.05 9.06 1560 17.64 2208 25 22 14.51 56.60 G.Gi 12.8& 
7 4.74 5 55 7.49 11.93 27 .59 67.01 7. 0 10.52 10.62 10 . ..>9 11.~3 10.97 
8 3.29 5 .31 5 .90 6 55 7 .05 894 10 .13 10.26 12.91 10.71 11.72 9.36 8.21 
9 2.49 2 74 2 .88 3 .84
1 
4 .32 9.11 13 .61 12.14, 15 . / 8
1
14.26 13.37, 14.67 7.25 
10 4.20 6 .95 7.52 8.62 9 . 8~ 12. 10 12.91 16.33 16 .34 17.00 16.05 17.6S 11.53 
11 3.64 4.15 4 .31 5 .SO 6 .78 16. 51 13.30 19. 75 26 . 93 29.31 7.48 7.44 .77 
12 3 .58 5 .75 6 .79 7 .591 11 .37 10.27 11.57 10.92 20 .73 19.58 23.42 28.16 11.74-
13 3 .17 5 .1(, 5.n 6.27 9.31 9 .35 12 .27 14 .05 15 .231 Hi.31 12.66 13.36 9.53 
~~ 3 .19 4 . 8 5 . R21 17.47 2~ : ~i 2~ . ~~ ig :~~ i~:~~ i~:~1 l~·~t 1~:~~ 
~ I 3 .69[ 4 .88 \ 5 .45[ 6.93\ 10.63\17.69\ 15.66[ 14.96 \ 17.69\ 16.63\ 17.711 12.04 1 10,07 
NOTE .- The COR t by 111 0 nths is recl{o ned on the ti me t h e cows were milkin g only. 
b u t for the yea r the cost includes the whol expense of feeding the CO\'\' s whethe r 
milking or not. 
Table X gives the cost of producing a pound of butter 
fat by months and for the year. From the table it would 
appear that the winter cost of producing a pound of butter 
fat is very much greater than the summer cost. It should 
be noted, however, that most of the cows were fresh in the 
spring, and this would naturally give the largest quantity 
of milk during the summer. With cows Nos. 2, 3, 4 and 7 
the difference is not so great. In this connection also, it 
should not be forgotten that it costs something to feed a 
cow even if she is not producing, and whatever she 
produces towards paying for that cost is in a'Sense gain. 
However, a cow to do her best for the next summer, or to 
produce at the least cost, must be kept in good thrift dur-
during the winter. Cow No.9 produced butter fat at the 
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least cost in June, 2.49 cents a pound; N o.7 in November 
required 67.01 cents worth of feed to produce a pound of but-
ter fat, being the highest. It should be noted, however, 
t hat she was very nearly dry at that tim e. No.1, for the 
last four months sh e milked, produced butter fat at the 
highest average cost. This cow and No.2 are of the same 
.lass; it made no difference how we fed them they would go 
d ry. No. 2 while she is milking gIve more and better 
milk, and is thus the better cow. 
TABLE Xl. 
S ummary of re ults for the year. 
..... .... O .!t ~~ 
I ~ ~ ..... '-Ill 0 .... 0 ~:: 0 I 'O'S~ Ill~ w • mol rn ": 0...- .; ~ 0 .... .:: o .... ,--:...c Jame 
1 
... --0 --0':::: 0';: 
--0 ..... 
.... .o 'OS 
.by,;, t::::: ; ~ c ... t;.cit! 1llCf; b/. o f cow. 00 III gE ti~ ~ ~ ~ ::l::l 0 ..... ::l .....,.,0 .-~6 Oil) 0.0 ... _ Cll U ..... 000 0"- () ::l ()~.o ';§lC: Q., ();:: Q.,::l .0 Q., u .0 
No . I lbs. I ct.. I 
cts . cts. 
1 1191 41.58 5148 .9 41. 91 156.70 13.77 184.81 11 80 15 .34 
2 1101 17.80 5840.3 30.5 418.11 8 .16 454.46 6.99 2311 
3 976 21.65 6801.0 31. 3 313.41 6 .90 36564 5 .91 37 .4G 
4 1049 25.58 4912 .1 52 .07 250.00 10.43 291. 66 8.77 28.34 
5 10lH 20.90 7037.9 29.4 458.87 8.07 302.91 6.91 30.00 
6 914 20.07 4196.0 47 83 156 .00 12.86 184. 00 11.02 19 . 91 
'j 965 25. 00 5424 .8 46.09 227.77 ]0 .97 265 . i3 9.40 27.52 
992 24 .89 7156.1 34.7 303.03 841 353 .53 7 . 0~ I 35 .63 9 911 19 .71 63675 30.95 271 .89 7 .25 317 .40 G.21 34.82 
10 9GG 25.82 5479.4 47.12 223.77 11 .53 261.06 9. 27 .02 
11 989 
I 
18. 74 5274.0 3555 213.54 8.77 249. 13 7.51 , 25 .18 
12 909 23 .88 486, .1 49.05 203. 32 1 11.74 237.20 10. 06 1 26.09 13 1035 2671 0720 .3 39 .74 280 .46 9 .53 326 .97 .17 31 .59 
14 889 I 19.61 3917.7 50.05 147 . 09 13 .33 ~{~ : ~g l 11.42 19 .30 *15 675 10 .00 4303 .1 43 .42 104.82' 9.72 8.33 1761 
AT . 969') I 21. 461 5431.71 40 .6') I 221. 771 10.07 1 258. 651 .G7 1 
t Av. ')')1 
1 
22. 28 1 5655. 11 40. -0 1 430. 471 I 46 . 741 I 
t AT . 
1 I 1 1 251.:n[ 8.30 I 493 . :nl 7. 11 [ 
*R ecord fo r s ix 111011 tl1s. tATerage without 15. :j: A've r age without 1, 6, 14 a nd 15. 
Table XI gives a brief summary of the weight, cost of 
feed, and cost of dairy products for the yea"., and the aver-
ages for the year. Not reckoning No. 15, which is a heifer 
and only milked six months, the cost of feeding the cows 
for the year averaged $22.28, the range being from $17.80 
for No.2, to $26.71 for No. 13. This is certainly a very 
good showing, and is much below any reports I have seen. 
Cornell Experiment Statio~, in Bulletin No. 52, gives 
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$45.25 as the average yearly cost, the range being $36.24 to 
$53.38, with twenty cows in the herd. Missouri Experi-
ment Station, in Bulletin No. 26, gives $35.00 as the aver-
age yearly cost, the range being from $26.63 to $46.24, 
with twelve cows in the herd. Minnesota, in Bulletin No. 
35, gives ~37.82 as the average yearly cost, with a range 
from $32.13 to S43.98, with twenty-three cows in the herd. 
Our highest yearly cost it will be noticed is below the low·-
est reported from these three States. Our average yearly 
cost is less than half that reported from Cornell, thirty-
five per cent. less than Missouri, and forty per cent. less 
than Minnesuta. 
Our average cost of one pound of butter fat is 10.07 cents, 
ranging from 6.9 cent.s for No.3, to 13.77 cents for No. 1. 
In Minnesota, the average cost of one pound of butt~r fat 
was 12.8 cents, and ranged from 10.4 cents to 17.3 cents. 
In Missouri, for the Jersey cows the average cost of one 
pound o f butter fat was 12.5 cents, and ranged from 9.9 
to 16 cents. In New York (Cornell ) the average cost of 
one pound of butter fat was 15.8 cents, and ranged from 11 
to 26 cents a pound. 
The pound of butter is calculated by increasing the 
butter fat one-sixth, and the cost of one pound of butter 
by multiplying °the cost of one pound of butter fat by six~ 
sevenths, thus showing the food cost of a marketable pro-
duct- butter. 
The above compari'sons are made to show the position 
we occupy as a dairy State from the standpoint of economic 
production. 
The results bear out the statements frequently made by 
°the writer from the rostrum and through the press, that, 
with good cows, 'the people of Utah 'can produce dairy pro-
ducts cheaper than they can be produced in many of the 
great districts of the East. There are some points which 
indicate that on quality also we need fear no competi-
tion, though definite conclusions on this point must be left 
for a future report. 
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TABLE XII . 
Estimated value of products for each cow and return s over the cost of feed. 
o . . lI) ., 0 • • lI) • 
.0 .... .... f3 ,;, ~ N'g ~ .... -g ~ ~ N'g ~ .... 'g 
Q) 0 0 U ....: ....,:l ~ .... :l \..0 .... ::s: \..; ...... ;::l 
~ OUi;:"" «10 ., «10 " «10" «10 :: ~ Q):~ B ~~ Q) 0. e Q) 0. ~ ~ Q) 0. e Q) 0. 
o §. ;! rog ~ g ~ ~~ ~ ~ ~ ~ ;~ .= ~ ...... ~ ~ 
.... o~ «I~"" .... o~ «10. Q) «10. Q) o~ «10. Q) «10. 
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No. 1 1$21 58 1 5148.953604 $1446 1 156.70$3134 1$ 976 $2350 5> In 182.81 $36561$ 1496 $27 42 $ 584 
"2 17 80 5820 .3 40 74 22 94 218 .11 43 62 25 82 32 71 1 14 91 254.46 50 89 33 09 38 17 20 37 
3 21 65 6801. 0 47 60 25 95 313.41 62 68 41 03 47 01 25 36 365.64 73 02 51 37 54 84 33 19 
4 2558 4912 .1 3438 '880 250 .00 5000 24 42 3750 11 92 291.G6 58 33 3275 4375 18 17 
5 20?O 7087.9 49 61 28 71 258.87 51 77 30 87 38 83 17 93 302.01 60 40 29 SO 45 38 24 40 
6 2007 4196.0 29 37 9 30 15600 31 20 11 13 2340 3 33 182.00 3& 40 I 16 33 27 30 723 
7 2500 5426 .8 37 98 12 98 227.77 4555 2055 3416 916 275 .73 53 14 28 14 3986 14 8& 
8 24 89 7156 .1 50 09 2520 303.03 60 60 35 71 45 43 20 56 353.53 70 70 45 81 5303 28 14 
9 19 71 6367.5 44 57 2486 271 .89 54 37 34 66 4078 21 07 317.20 63 44 43 73 47 58 27 87 
"10 25 82 5479 .4 5835 1253 223.77 4475 1893 3356 774 261.06 5221 2G 39 3916 1334 
"11 18 74 5272.0 36 90 18 16 213.54 42 70 23 96 32 03 13 29 249 .13 49 82 31 08 37 37 18 63 
"12 23 88 4868. 1 34 07 1(1 19 ~03 32 40 65 16 78 30 49 6 61 237.20 47 44 23 56 35 58 11 70 
"13 26 71 6720.3 4704 2033 280.26 58 05 3134 4204 1533 326.97 6539 3868 4904 2223 
"14 19 61 3917.7 2.742 7 81 147 .09 2.9 41 980 2.206 245 171 .()0 3432 1471 2574 6 13 
•. 15 10 00 2303. 1 16 12 612 102.82 20sG 1056 1542 542 118. 79 2375 13 75 1782. 782 
'.fOtaf"" 3li94 81477.""2 S7028 25840 3326.58 (;(i531 3433s 49894 17700 3879.79 ~ 45405 I 5~1 96 257- 95 
A v 2146\ 5431.8\ 3802 \ 16561 i21.77\ 4435\ 2.2891 33 261 
* Av. 5655.1\ 39 58 \ 17 30 i 230. 271 4605 1 23 771 2454 1 
t Av. 
1 251.' 27\ 50 25\ 2.7 46 1 37 69 1 
*Average without No . 15. tAver age without Nos . 1,6,14, a nd 15. 
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cents per 100 pounds, or butter fat at 20 ents per pound ., 
. show an interesting comparison; for instance, cow No. 1 
returns $4.70 more when her produce is paid by weight of 
milk alone, then when butter fat is reckoned; No.4, on 
the other hand returns $15.62 more when the butter fat is 
considered. No.1 gave the poorest milk, while No.4 gave 
the ricJ,1est mifk of the herd; the first gave 156.7 pounds of 
butter fat in a year and the latter 250 pounds, yet if the 
milk was paid by weight alone, No.1 i the better cow. Thi 
clearly shows the injury wrought by not paying for milk 
at our factories by test. By pa ing for milk by weight 
alone, the tendency is to encourage the selection of cows 
for their w eight of milk, rather than on the better basis 
of both quantity and quality. It a lso shows that t o esti-· 
mate the value of a cow by weight of milk alone is some-
times likely to lead us astray; the te t should always be ap-
plied. 
It will be noticed that even at 15 cents a pound for butter 
fat some of the cows gave a very fair net return, for in-
stance Nos. 3, 5, 8, and 9. 
The totals given show the estimated cost of feeding a. 
herd such as that of the Station, the gross returns from 
the same, and the value of the products mentioned, at the 
prices stated. The last average shows the advantage of 
weeding out poor cows in improving the general average 
of the herd; it increases the average yipldof butter fat from 
230 to 251 pounds, and the a verage net returns at 20 cents 
a pound for butter fat by $3.69 per cow. 
Referring again to Table I, giving the record of the 
tests of the cows as taken at the farms and the aver-
age of two weeks, after they came to the . Station; it is 
evident that all the farm tests a re high, if we consider the 
daily production of butter fat; 'lIsa that the fat y ield 
gives no indication of the relative value of the cows. The 
average of two weeks at the Station comes a little 
closer, but even then the test gives us no correct idea of the 
value of the cows. For instance, No. 9 would appear to be 
a much better cow than No. 8, giving over one-half pound 
./ 
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of butter fat per day more, yet for the year she gave thirty 
pounds of butter fat less than No.8. Considering the 
time they had been ' milking, cows Nos. 4, 5, 7, 9, 11, 12, 
and 13, would appear to be better than No.8, and all of 
them, except No.9, giving nearly the same per day. It 
would thus appear th at one test taken at the farm, or even 
the average of two weeks, at the time when it was taken 
by the Station, ( immediately after a change of feed, and on 
fresh pasture ) , is practically useless in determining the re-
lative value of cows. Viewed, however, from another 
tandpoint, the test may not be without value, when used, 
not as a main r eliance, but as a lU'.lp towards determining 
the worth of the cow. A cow that is capable of giving a 
large quantity of milk, testing from 3.5 to 4 per cent fat at 
any season of the year, has good abilities from a dairy 
standpoint. We may not be able to rely on what the owner 
ay~ as to what the persistency-of-milking of the cow is, 
yet this fact may be learned upon inquiries as to his sys-
t em of management. 
If now we will turn to Table VI, and not.e the daily yield of 
butter fat for the sixth month after the cows come in, w~ shall 
see first, that the test gives very close to the relative value 
of the cows, and second, if the daily production is multiplied 
by the number of days the cows milked for the year, we 
have a close approximation to the amount of butter fat 
they gave in the year. Cow No.5 during October was 
sick with indigestion and impaction of the rumin and did 
not completely recover for some months; the owner of No. 
11 said she had been milking five months when we pur-
ch ased her, but I think he was mistaken and so we will 
leave those two cows, Nos. 5, and 11, out of the calculation. 
Considering the eight cows we purchased, and those we 
had on the Station farm, we have the following order of 
y ield of butter fat for the sixth month of milking: 
Cows. Nos. 3, 8, 13, 9, 4, 7,6, 10, 12, 1,2, 14. 
Excepting Nos. 6 and 2, it will be noted by referring to 
page 15, that this is exactly the same order of those cows 
for the year, in yield of butter fat. Now, by multiplying the 
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average daily yield of butter fat for tue sixth month by the 
number of days the cows milked for the year, the second in-
teresting fact is shown. . 
A v . d a ily 
N"mb., of \ Calc "l a t.d Actua l y ea r- Di ffe re n ce . Cows, in or- y ie ld of d ays in yearly y ie ld Iy y ie ld of If above actual , 
der of y ield. butte r fat milk pe r of bu tter b utte r fa t. plus , a nd if be-for the 6th 
m onth. year. fa t. l o w , -
No. lbs lbs. Ibs. lbs. 
3 .962 349 335 313 22 
8 .796 365 290 303 - 13 
13 .780 365 284 280 4 
9 .746 365 272 271 1 
4; .719 341 245 . 250 - 5 
7 .703 315 221 227 - 6 
h .675 329 222 ·156 66 
10 .62 365 226 223 3 
12 , .575 365 209 203 6 
1 .509 334 168 156 12 
2 .501 277 138 218 -80 
NOTE: The a verage daiJ.y y ie ld f or the 6th m o nth , i the average of S e pte mbe r 
and Octo be r for No. 10, and of Octobe r a nd N ovem be r fo r N o. 13. 
It is surprising how close the calculated yield comes to 
the actual. No.2 and No.6 are considerably out, and so 
is No.3. The variation in Nos. 2 and 6 I shall not at 
present attempt to explain, but for N o.3, the sixth month 
was just as she was turned to pasture, and she responds 
quickly to a change of feed. To see whether the above 
held true with other herds, I examined the herd records 
of other Stations, and a cursory examination showed that 
on the whole it was so. The twelve best cows in order of 
yield from Minnesota Station (Bulletin 35) gave the fol-
lowing result: 
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Cows, in orde r of yield. 1 1- t i2nd 3rd 4th l 5th 6th 7th l 8th l 9th 10 111 112 
- . \ ll:s Ib;;. ~~ lbs. lbs,; lbs . lbs . Ibs. lbs. Ibs. - lbs. 




35 1 353 3401 3181 312 303 t ~(j 
Calculated y ie ld . . 416 386l*361 365 364 365 326 295 300\ ~711 1301 Differ nce greate r than actual I plus, o r le s s - 8.1 12 -6 7 7 12 - 14 - 13 -12 -6 5 
* Calculated for the ave rag-e of the 5th and 6th month 
t Cow aborted and did poorly after. 
NOTE: The calculation.s were made as nearly 'as c(.uld be from the date given , 
yet nothi n g m ore is claimed tilan an approximation to correctness' 
The relation that is shown is certainly an interesting one, 
and can scarcely be the result of accident. It would require 
.much more observation to determine the real value of 
the point presented as a method of testing cows, yet it 
would seem to be not without merit. If a composite 
sample of the second and third weeks of the sixth month of 
the milking period gives an average test for the month 
( and it. will not be far from it) and then from ' the weight 
of milk for the month we get the total fat, and from this 
we can calculate the approximate yield of the cow for a 
year, it certainly would simplify very much the work of 
testing the cows on the farm. As applied to the buying of 
cows by the test, these facts would indicate that the fall 
would be much the best time to test with a view to purchas-
ing, particularly as most of the cows of the country come 
in fresh in the spring. Themilk should be weighed and 
a test taken night and morning, and if possible a second 
test taken a week or two later. 
We give illustrations of four of the best cows purchased, 
as a text in the study of form, or type in dairy cows. The 
purpose for which animals are used, has a tendency to give 
them a particular form. We have thus a dairy type and a 
beef type of cattle, a mutton type of sheep as distinguished 
from those which are used mainly for wool production; a bacon 
type of hogs, as distinguished from those which produce 
better hams and shoulders. In regard to the dairy type, it 
may be a case of unconscious selection (acording to Darwin, 
"Animals and Plants Under Domestication," II, chapter 
XX, page 195.) Those cows which produce the largest 
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quantity of milk, and milk for the longest periods, are 
selected to raise the future cows from, and at the same time 
are selected animals approaching what we now call the 
dairy type. The production of milk is closely related to the 
maternal qualities of the cow. To produce a large quantity 
of milk requires the ability on the part of the cow to eat a 
large quantity of food; to store or manufacture a large 
quantity of milk requires a large and well developed re-
ceptacle or udder. Thus we have a cow, while not deficient 
in lung or chest capacity, with a large development of back, 
loin and pelvis, of the middle piece, paunch or barrel, and of 
the udder. 
This extra development of those organs makes the cow 
appear larger in the hind quarters, giving her what is called 
the wedge shape, the apex of thOe wedge being at the join-
ing of the neck to the ° head and the base from the top of 
the pelvis to ~he lower part of the udder. This form was 
early associated with milk production. Prof. Low ( "Domes-
ticated Animals of Great Britain," pag~s 343 and 344 ) 
writing about 1842 thus describes the Ayrshire cow: "Her 
horns are small and curved inward at the extremities like the 
Alderney, the shoulders are light and the loin very broad and 
deep, which is a conformation almost always accompanying 
the property of yielding abundant milk. The skin is moder-
ately soft to the touch and of an orange tinge. * * * The 
neck is small and head free from coarseness. The muscles of 
the inner side of the thigh, technically called the twist, are 
thin; and the haunches frequently droop much to the rump, 
a characteristic which exists likewise in the Alderney 
breed, and which, though it impairs the symmetry of the 
animal, is not regarded as inconsistent with the faculty of 
secreting milk. The udder is moderately large, without 
being placid." Of the Alderney ( Jersey and Gernsey) he 
says: "The cows of this race are small and ill formed, when 
regarded as animals to be fattened. * * * Her neck is 
thin, her shoulders light, her chest narrow and the belly 
iarge. The muzzle is narrow, the horns are short, slender 
and curved inwards." These points have been dwelt upon 
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and expanded by later observers and writers on this subject, 
but the first attempt to get exact data showing the relatlon 
between dairy type and amount and economy by product jon 
was by Prof. Haecker, in Minnesota Station Bulletin No. 
35. The best type of dairy cow was found in four out of 
the five different br,eeds in the herd. In conclusion he says: 
"The I?roductive capacity of a cow depends more upon type 
and conformation than upon size or breed," and in another 
place: "The cost of butter fat seems to depend more upon 
the type of cow than on the breed." 
These facts do not show that good dairy cows are confined 
to one particular type, but rather that, as, a rule, the best 
cows and most economic producers are of the type described 
above. 
Cow No.8, as shown in the cut, was the best cow pur-
chased, giving the most milk and also the most butter fat 
for the year. She does ,not get fat, yet has a fine soft 
skin, and a fine slick coat of hair, which gives her a thrifty 
appearance, She has a well developed hind quarter but 
probably lacks a little in the middle for depth. 
No. 13, comes third in milk yield and second in fat pro-
duction. She is heavy in the head, neck and shoulders, 
and at first glance would not indicate her dairy quali-
ties; she has, however, a large barrel and is a good 
feeder. 
No.9, comes fourth in milk and third 'in fat produc-
tion, and No., 4 came sixth in fat. Her milk was small in 
quantity but she gave the richest milk of the herd. Both 
those cows are lacking in depth behind and iIi the mid-
dle. No.9, for her size, is the smallest eater in the herd, 
but she makes good use of what she eats and produced 
butter fat cheaper than No~ 8. No. 4 is coarse in head 
and bone, and, though a good feeder, appears to be lack-
ing in thrift. 
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SUMMARY. 
1. It would appear that among our common cows, we 
have those which would form a good foundation for a 
profitable dairy herd. 
2. The form or typ~ of a cow is a strong indication 
of the milking qualities. 
3. The Babcock test and the scales are of much value 
to the purchaser of cows, but should be used with judg-
ment. 
4. Tests in connection with the weights of .the milk 
morning and evening, taken for the sixth month after the 
cow comes in, seem in the majority of cases, to indicate 
not only the probable value of a cow, but her relative 
value as compared with the other cows of the herd. 
S. From the yearly record it is clear that a ~erd of 
common cows, properly fed and handled, will return a 
very handsome profit over the cost of. their keep. 
6. It is clear also, that from the standpoint of econ-
omic production, Utah has nothing to fear from out-
side competition in the production of dairy products. Our 
average cost for feeding a cow for one year is from 3S 
to SO per cent. less than is reported from eastern Sta-
tions, and our advantage of food, water, and climate is 
equalled by few places and surpa~s~d by ' none. Our 
market, too, is good, and, if 'properly looked after and 
developed will continue to be so; our prices being fully equal 
to and sometimes surpassing those of Elgin and Chicago. 
7. At the present prices of dairy products as compared 
with the price of grains and. fodders, one <;loaar's worth of 
feed, fed to a good herd of cows will return two dollar's 
worth of milk, butter, or cheese. 
WINTER FEEDING EXPERIMENTS WITH 
DAIRY COWS. 
During the winter of 1894 and 1895 it was decided to 
make tests of the value of our fodders in feeding dairy 
cows. We also aimed to get light on the question as to 
how much grain it would pay to feed with the fodders used. 
Thirdly, to afford a local illustration of the effect of feed on 
the per cent of fat in the milk, and in the fourth place to 
note the effect of two rations varying in their nutritive 
ratio. It has not been possible to cover all these points, 
owing to a variety of circumstances, but such as we could 
cover are here reported. 
The cows were divided into two lots, five cows in each. 
They were divided as nearly as possible as to length of time 
in milk, the average amount of butter fat given daily, and 
the average weight of the cows. The experiment was 
planned for seven periods of three weeks ea,:h, but later one 
period was added to note the effect of turning the cows to 
pasture. In the calculations the last two weeks of each 
period only is reckoned, thus allowing a week to intervene 
between the changes of feed. 
The feeding of the lots was planned as follows: Lot one 
received lucerne hay throughout the seven periods and lot 
two mixed hay, the cows receiving all they would eat clean. 
The grain was a mixture of wheat and bran, equal parts by 
weight, and was fed as follows: 
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1st period (three weeks) 6lbs. 
2d " " 10 " 
3d " " 12 " 
4th " " 12 " 
5th " " 10 " 
6th ' , " 8 " 
7th " ., 6 " 
8th " " none. 
It will De noted by referring to Table IV of this experi-
ment, that the cows would not eat all the grain estimated 
for as above. 
Table II of the yearly record of the cows (see page 13) 
gives all the data necessary as to age, period of lactation, 
etc., of the cows in this experiment, and Table VII gives 
the value of the fodder used and the average composition of 
the same, the analyses for the grains being taken from the 
compiled analyses of American feeding stuffs, and for the lu-
cerne and hay from the a.verage of analyses made at this 
Station, the most of which are yet unpublished. 
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TABLE I. 
Lot 1, fed lucerne. Weight of cows by periods and gain during each period. 
~ \ 1st period. 1 2nd period 1 3rd period \ 4th period 1 5th period 1 6th period ! 7th puiod 8th period. 
No. W'ght Gain 1 W'ght Gainor W'ght Gain or W'ght Gain or W'ght Gainor W'ght Gainor W'ght Gain orJ W' htlGain orJ To!al loss *- loss - loss - loss - loss - los s - gloss - galll 
----~- ~~~lbs.""" ~ ~~~~~~ Ibs. 1bs~ lbS:"" - 1bs~ 
1 1155 1178 23 1227 49 .1236 9 1267 31 1306 39 1368 62 1424 56 269 
3 882 892 10 858 -34 882 ~ 896 14 887 -9 898 11 964 66 : l 82 
8 887 1010 123 1004 - 6 1015 11 1042 27 1059 17 1074 15 1062 -12 - 175 
9 893 887 14 908 21 931 23 954 23 985 31 1034 49 1078 44 205 
15 650 647 -3 666 19 675 11 682 7 688 6 680 - 8 740 60 92 
~ 4447 ---~ ~ 4663 ~ ~-; 78 4841 ~. 4925 -;- 5054 ----;-1 5268 
Av. ----;- - - ~ ~ ~ ---;;-~ ~ ~ ~ ~ --:-; ~ ~·-1-0-5.-1 :"'----' 
214 I 823 
42.8 1164 .6 
Average gain for eight periods not reckoning No.1 .... . .. . . . . .. ...... .. . ... . 1138.5 
* -, means loss. 
Lot 2, fed mixed hay. Weight of cows by pe riods and gain for each cow. .JI 
g 1st period \ 2nd period \ 3,d .-dod 4th p.d"d 5th p. dod , 6th ' p.dod I 7th ",dod 18th period _ _ 
No. W'ghtlGainOrl W'll'ht\GainOr W'ght\GainOr W'ght lGail1or W'ght\Gaill;>r W,ght!GainOrl W' ht!GainOr W,ght/Gainor!TO!al loss - loss - loss - loss - loss - loss - . gloss - loss - gam 
4 976 964 -12 950 -14 952 2 975 23 978 3 988 10 1040 - 52 --54 
7 942 915 -27 944 29 916 -28 943 27 953 10 960 7 1010 50 68 
10 959 984 25 1024 40 1034 10 1044 10 1065 21 ' 1100 35 1144 44 185 
12 803 880 77 906 26 931 25 972 41 969 -3 1017 48 1074 57 261 
E.. 101~ ___ ~~ 1002 ~~~~~ 1030 ~ .1052 ~~~~
~ o 4692 4746 54 1 4826 80 4814 -12 4927 112 4995 68 5117 122 5376 259 664 
~------ ------ ------ ---' ------




Table I gives the weight of the cows, and gain or loss 
for each period. I t will be noted by referring to Table II 
of the yearly record, that several of the cows were nearly 
dry at the end of the eighth period. However, as there is 
no differehce in the lots in this respect, the average is not 
affected. The cows were weighed after feeding but before 
watering in the morning,. and the weights are the average 
of two weights taken at the beginning of each period, ex-
cept for the last three ~periods, when the weights are the 
average of three weighings, one taken each week. It will be 
noted that the average weight of each lot throughout the 
experiment" was practically the same. All of the cows 
gained in weight, but the largest gain was in those cows 
which were in calf and were soon to come in fresh. No. l 
is not considered in the final averages, as she did not milk 
throughout all the periods; and if we leave her out in this 
table, it is apparent that the average gain is very nearly 
the same for each lot; lot one gaining only six pounds more 
in the eight periods than lot two. This is not enough to 
make any vital .difference in a comparison of result:::; from 
each lot. 
It was not possible to make daily tests of the milk, as 
we would have preferred to do. The milk was weighed 
every night and morning, the cows being milked almost in-
variably by the same person, and about the same time each 
day. A two ounce sample was taken from the thorvughly 
stirred milk of each cow and brought to the dairy, where it 
was transferred to quart self-sealing bottles, kept for one 
week and then' tested. The samples were preserved and 
handled as described in the previous part of this bulletin. 
It may be stated at this point that the night and morning 
milk was kept separate for testing. The number of hours 
between milkings were not the same, the morning's milk 
being from thirteen hours and the evening's milk from 
eleven hours of the day. By reference to Table II it will 
be seen that the evening's milk was much richer than the 
morning's milk. . 
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S howing vari a ti o n in the pe r ce nt. of fat o f mill{ for each co w, by pe riods. 
..-




.~ N o . 1. N o.3. N o . 8. N o. 9. No. 15. N o .4. No.7. No. 10. N o .12. 
Q) 
- --- - ---P-
M I M E E M E M E M E M E M E M E M E 
- 1-
"""2."7 ~ 4.10- 4.3 4T --u-4:2 -- - - 5.3 4.9 3.'7 ~ T8 4.2 4T 4.8 
~ ~ . 8 ~ . 6 4.0 5 . ~ 4.1 3 .6 3 .7 4 .0 3 .0 4 .5 3 .9 5 . ~ 4.0 4.1 4.1 3 .8 3 .8 3.4 
3 ~.1 ~.4 3 .8 4 .8 3 .9 4 .3 3 .7 3 .8 3 .9 4 .7 4 .1 4 .9 3 .5 3 .6 3.5 4 .1 3 .6 3 .6 
4 ~ .8 3 . ~ 4 .~ 5 .3 4. 6 5 .0 4 .0 4 . ~ 3 .1 5 .3 4 .8 5 .0 3 .7 4.0 3.4 4 .9 4 .0 4 .5 
5 ~ . 8 3.4 4.4 4 .7 4 .7 4 .7 3 .7 4.5 3 . ~ 4 . ~ 4.6 5.4 3 .9 4.1 3.5 5 . ~ 3.9 4 . ~ 
6 4 .5 5 . ~ 4 .5 4 .5 3 .9 4 .4 3 .7 5 .6 4 .6 5.3 3 .6 40 4.~ 5 .1 4 .8 4 .9 
7 4.4 4 .7 4 .6 4 .8 4 .~ 4 .6 4 . ~ 5 .7 4.4 5.~ 3.7 4 .3 4. ~ 5.6 5 .0 5 .5 
8 3 .8 5 .3 4.4 5 .6 4 .0 4 .6 4 .0 5 .7 4 .0 5.4 3 .6 5 .1 4 .4 4 .9 
--
_2 .9 4.15 5 .0 4.4 14 .6 3 .9 4 .3 3 .6 5 .1 4 .46 
-------- -- --
A ver. ~ . 6 5 .16 3 .7 4 . ~ 3.8 4 .7 4 . ~ 4.5 
3 .6 4.' 1 6 . , 4.6 15.9 3.1 4.2 ' . ~.--':3 3.' - - ----,--* ~ . 6 5 .6 3 .6 5 . ~ 3. 6 5 .3 3 .2 4.4 
* Extreme variation for anyone week. 
- -




4 .3 3 .8 
3. 8 4 .0 
3 .9 4,1 
3. 9 4 .0 
4.4 4 . ~ 
4 .5 4 .9 
4.0 4.9 
4.1 4.2 





The average variation for the whole tim~ is greatest for 
No. 15, (a heifer) being 1.5 per cent. fat. It is, however, 
when we note ' the extreme variation, that the differelilce 
becomes most marked. Here again No. 15 shows the 
greatest variation, from 2.9 to 5.3 per cent., a difference of 
2.4 per cent. fat. It should be remarked that the extreme 
variations were not common to the cows at anyone time, 
but seemed to occur at entirely different periods. Another 
interesting fact was, that while the extremes in the test 
were in some instances so great, the average from week to 
week was very much less affected. It is a curious fact too, 
that while the cows almost invariably gave more milk 
in the morning than in the evening, the total amount of 
butter fat, owing to the variation in the test, was frequent-
ly as much in the evening as in the morning and some-
times more. No. 15 affords an illustration of this. 
Morning and evening reco rd of cow No. 15 for five months . 
Morning. 
Lbs . Milk. T est, per cent. 
February 1--=2=03:-:.2:--1 3.56 
March. .... . . 233 .4 3.40 
April. .. . . ... 223 . 9 3.40 
M ay .... . . .. . 258.4 4 .05 
June. .. . 309.8 3 .90 







Ave rage . ... . . 225.7 3.66 9 .08 
Evertirtg. 
Lb'. Mille pe~~~~t. I Lbs . Fat. 
1592 4.74 7 .54 
191.5 5 .40 10 .34 
188.2 4 .70 8.84 
207 .1 5 .60 11 . 59 
253.8 5.60 14 .21 
199.9 5.21 10 .50 . 
It is readily seen in this record, that while the weight of 
milk given each month is great~r in the morning than in the 
evening, yet the weight of fat is uniformly greater in the 
evening, or, in other words, there was more fat secreted by 
the cow during the eleven hours of the day than during the 
thirteen hours of the night. The heifer was healthy 
and thrifty as the test shows, the milking qualities devel-
oping right through the five months. The other cows did 
n.ot vary so much in the test from morning to evening, there-
fore as a rule they gave the most fat when they gave the most 
milk; namely in the morning; there are many exceptions to 
this, however, during the various weeks . 
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These facts are given to show the great variation there 
is in a cow's milk even in twenty-four ' hours and even for 
the whole year. The length of time, and the number of 
tests made, prove conclusively that these variations are not 
accidental, but that it is the normal condition of the cow to 
give milk varying in th~ per cent of fat. 
Some cows will vary much more than others, and perchance 
some herds will vary much more than others. If the per 
cent of fat in the milk of cows varies so much in one day, it 
is but natural to suppose that it will vary from day to day 
or week to week or month to month; but while this is true, 
there is, as the figures show, a tendency towards an equal-
ization, or average; that is, the average tests of a day will 
vary less than the morning and evening tests, and the ave-
rage tests of a week will vary less than those of a day, and 
the average tests of the months less than those of the weeks. 
If the above facts ill ustra te a true condition, it shows 
how comparatively useless are those feeding tests which 
only continue for a few days, to determine the value of any 
fodder for milk production; also the lack of wisdom in using 
one or two cows, unless their characteristics are well known. 
The above applies to the data that accompany this. yet as 
there are many practical facts brought out, and it is, as far 
as I am aware, the only test of winter feeding of cows made 
in the intermountain region, it will not be without value. 
TABLE III. 
Daily feed of Lot 1, by periods, 
. 
1st period . 
rn 
2nd period. 3rd period. 4th period. 5th period. 6th period . . 7th period. 8th period . 
8 Luc'ne Grain Luc'ne Grain Luc'ne Grain Luc'ne Gra: Luc'ne Grain Luc'ne Grain Lnc'ne Grai n . = 
hay hay hay hay hay hay hay Luwn. haYI·~ 
No.-lbs.-~~lbs.-lbs.-lbs.-lbs.-lbs.-lbs.-~lbs.-lbS-:-~lbs:- lbs . 
1 26 .3 6 23.2 10 16 .9 12. 14 .2 12 . 22 .0 10. 23.1 8 24 .3 6 Pasture. 
3 22.1 6 18 .4 10 12.7 7.2 15 . 11 .5 20 .5 10. 19.4 8 22.5 6 Pasture . 4 
8 20.8 6 18.5 10 15 .5 12 . 13.4- 10.7 19 .3 9.4 20.2 8 21.6 6 green f'd 83.3 
9 13.4 6 12 .1 10 8 .8 11 .9 8.7 11.4 10.5 10. 13 .S 8 15 .8 6 Pasture. 
15 7 .2 6 6 .6 8.1 9.9 71 11 .7 7.7 14 .3 S. 13.0 8 15 .3 6 Pas ture . 4 
Aver. 17 .96 6 15.76 9 .52 12.76 10 .05 12.80 10.66 17 .32 9.48 17 .90 8 19.9 Pasture. 
--- ------ ------ --- - - - --- - -- --- --- --- --- --- ---
* Av. 15.87 6 13 .90 9.52 11 .72 9.55 12.47 17 .32 16 .15 9.35 16 . 60 8 18 .80 
'" Average without No.1. 
L ot 2. Daily feed by pe riods. 
Cows. 1st period. 2nd period . 3rd period . 4th period . 5th period. 6th period . 7th pe riod &th period. 
----;:-- Mixed Grain Mixed Grain Mixed Grain Mixed Grain Mixed Grail1 Mixed Grain Mixed l Grain Mixed 
. hay hay hay hay hay hay hay hay 
- 4-- 14":"0 --6- ~ --ro.- 13.7 U:---l6T --u.- 20T ~ 2i":"5 - S- .- ~ 6. Pasture. 
7 17 .6 6 14 .5 10. 17 .7 12 . 16 .9 12. 19 .5 10 . 18 .8 8. 20 .5 J 6. * 76 .07 
10 11 .6 6 13.8 9. 12.1 11 .7 14.4 11.1 14.8 10 . 16 .9 8. 17 .7
1 
6. Pasture. 
12 14 .0 6 10.9 9.7 11 .0 10 .5 12.8 11 .3 13.7 10. 15.8 S. 17 .3 6 . " 
13 19 .5 6 12.9 10 . 9.7 11 .10 11.5 11 3 15.4 10. 19.8 8. 27 .3 6 . " ~ ~ --6- ~ -~ -,~ ~ ~ ~1~1-10--~ - 8- .- ---;; 6. pa"u".1 




Table III gives the kind and average weight of food eaten 
by each cow of the two lots, and the average and total daily 
food for each lot. The food for each cow was weighed 
every day. The hay was put up in two sacks and fed 
morning and evening. The grain was also fed twice a day 
and the cows were watered in the stable morning and even-
ing. The amount .of food was guaged to what the cows 
would eat up clean, and any that was leftover was weighed 
back, and the cow charged only with that eaten. During the 
pasture period it was of course impossible to form any idea 
as to the amount eaten. The pasture was very good, as it 
had a good start before the cows were turned on it. 
From the table it will be seen that, while a few of the cows 
ate all of the grain that was calculated to be fed, the most 
of them would not eat that amount. As the amount of grain 
was increased, in almost every instance the hay decreased, 
so that the average total food eaten daily, was very nearly 
the same for each period. During the second period, more 
food was eaten than in the first. When the grain is increased 
again, in the third period, the total food eaten goes down, 
especially . in lot one. From this period it goes ' up, lot 
1 eating the most in the fifth period; but in lot 2 there is 
a gradua.l increase in the food eaten up to the seventh 
period. The difference in the amount of food eaten by 
different cows is sh,own very clearly by comparing Nos. 
8 and 9. A comparison of the production record of these 
two cows, however, shows that the big feeder is the best 
cow. No.1 impresses the fact that a big feeder is not neces- . 
sarily a good cow. 
TABLE IV. 
Lot 1, fed luce rne . Production record of cows by pe riods. 
-- ------ - - ----- - --- --- --- ---
-I/) 
e: 1s t period. 2nd pe riod. 3rd pe riod. 4th period. 5th period. 6th pe riod. 7th period . 8th pe riod . 0 
U 
M'U T t l lbS. lbs. 'I'est lbs . lb" 1 T." lbs . lbs . Test lbs . Ibs. Test lbs. lbs . T est l lb~ . lbs . T est lbs . lbs. Tes t lbs . No. t { es but'r but' r but' r but'r but'r but' r but' Ibs. pe r ct fat Milk pe r ct milk perct milk perct milk perct milk pe rct but r milk pe rct milk perct fat. fat. fat. f a t . --I~ fat. fat. I 138 .0 2 .85 3. 93 155 .2 2 .725 4 .24 U o.3 2 .300 2.89 "86.3 2.S 2 .15 86.6 315 2.73 
lS .6i 3 324 .1 4 .525 14.66 312 .2 4.6 14 .35 280.3 4 .325 U.13 268 .5 4.75 12 .75 291.7 4.55 13 .27 261.9 4 .875
1
12 .71 258 .4 4 .6 11 .88 328 .8 4 .75 
8 242. 2 4.4 10 .65 259 .4 3 .85 9.97 261.8 4 .10<: 10.76 234 .4 4 .835 11 .33 213 .2 4 .725 10 .06 252.4 4 .525 11 .29 239. 1 4.7 11 .23 216 .0 5.125 11.04 
9 177 .0 4 .25 7 .52 181.1 3 .875 7 .02 184 .8 3 .775 6 .96 189 9 4.1 7 .78 172. 7 4 .1 7 .52 172.4 4 .175 7.18 138 .1 4.425 6. 11 154:4 4 .3 6 .63 
15 199. 4 4 .65 9 .29 178 .4 3 .775 6 .73 191.0 4 .3 8 .21 187.4 4 .25 7 .95 199 .7 3 .75 7.48 191. 9 4 .675 8.94 214 .3 4 .975 10 .63 268 .9 4 .875 13 .11 
* 942 .7 42 .15 931.1 38. 07 917 .9 38 .06 880.2 39.91 877 .3 38.33 878.6 40 .12 849.9 39 .85 968 .1 46 .39 
- -- - - ----
-- 9. 52 1-229 . 5 1~ - - -- -- -------------------- 242.0 4.76 111 .60 t 235 .7 4.47 10 .59 232 .8 4 .09 9. 51 220.0 4 .53 9. 98 219. 3 4 .37 9 .58 217 .6 4.56 10 .03 212 .5 4 .69 9 . % 
'" Total without No. 1. t Ave rage without No. 1. 
L o t 2. fed mixed hay . Produce record of each cow by pe riods 
rJj 
~ 1s t period. 2nd period. 3rd pe riod. 4th period . 5th period. 6th period. 7th period. .8th period. 0 
u 
------ ------ ----- -------
IbS. 1 Tes t lbs . lbs . 'I'est lbs . lbs . '.rest lbs. lbs. Tes t lbs. lbs . T est lbs . lbs. 'res t lbs . lbs. T est lbs . lbs . T est lbs. N o. but'r but'r but' r but ' r but'r but'r but' r but' r mill< perct fat . milk pe rct fat . milk pe rct fa t. milk pe rct fa t. milk pe rct f at. milk perct fat. milk perct fat. milk per ct fat. 
4 343. 3 5 .125 17. 59 313 .5 4 .575 14 .34 275.6 4 .55 12. 50 235 .3 ST 12. 67 255 .7 5 .025 12 .84 I 278 .9 4.975 13 .91 272 .3 4 .85 13 .20 363 .6 'T.9 17.81 
7 369 .0 4 .275 15. 79 367 .1 4 .1 15.05 388 .1 3 .55 13.78 386 .4 3.85 14 .88 369 .1 4 .0 14 .76 ~26 . 8 3.825 12 .51 29'> .9 4.025 11 .66 272.3 4. 375 11 .89 
10 182 .8 4 .002 7 .35 206 .4 3 .915 8 .20 210 .0 3. 85 8. 06 191. 8 4.175 8. 00 175 .5 4.4 7 .73 179 .6 4 .7 8.41 141.8 4 .9 6.42 66. 7 4.475 2. 61 
12 155. 9 4 .2 6. 54 152 .1 3 .625 6 .10 150 .8 3 .6 5 .44 144 .9 4.25 6. 16 130 .0 4.075 5.30 107.3 4 .85 5 .20 74 .8 5 .25 4. 90 74.6 4 .675 3.49 
13 217 .6 4 .0 8. 70 219.9 4 .1 9 .01 189 .8 3.95 7 .48 201.4 4 .025 8 .10 232 .3 3 .975 9 .24 249 .4 4 .3 10. 72 195.0 4 .7 9 .15 221.2 4.45 9.84 
1'0.1268"6 55.97 1259.0 52 .70 11214.3 47 .26 1159 .8 49.81 116l .6 49 .87 1142.0 50 .75 983 .9 45 .33 998 .4 45 .64 
- ------ -------- ---- 4 . 29 1~ 232.5 -- -- -- --Av . 253.7 4.41 11 .19 25U 4.18 10 54 242.9 3 .89 9. 45 232 .0 4 .29 9. 97 228 .4 4.44 10 .15 196.8 4 .60 9 .07 199. 7 4.57 9. 13 
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Table lV gives the production record of the cows, and the 
averages by periods, for each lot. In Lot 1, cow No.1 is 
left out of the averages, as she did not milk throughout the 
periods. Examining first the per cent of fat it will be seen 
that with an increase of three and three-fourth pounds of 
grain a day in the second period, while the milk remains 
practically the same in both lots for the two periods, the 
test goes down. Another increase in grain for the third 
period, which was only about one-half pound a day for each 
t ow, in lot one, and one and one-f9urth pounds for lot two, 
gave a very slight decrease in yield of milk for both lots, a 
slight increase in per cent fat for lot one and a yet lower 
test for lot two. With practically the same feed for the 
next period, (each cow of lot one ate on the average .6 of a 
pound of grain more a day, than in the third period, and 
lot two ate 1.5 pounds more hay each, daily) , the quantity 
of milk continues to go down and the per cent of fat goes 
up in both lots. In the fifth period with 9.5 pounds of grain 
on the average to lot one and 10 pounds daily to each cow of 
lot two, the milk remains practically stationary in both in-
stances, but the per cent of fat goes down in lot one and re-
mains the same as in the former period in lot two. With 
8 pounds of grain a day in period six, the yield of milk re-
mains the same in lot one and falls slightly in lot two, but 
the average per cent of fat goes up in both lots. With the 
grain dropped to 6 pounds a day therp is a falling off in milk 
yield in both lots, but is most marked in lot two; the per 
cent of fat goes up in both lots. During the pasture period 
there is an increase in weight of milk in both lots, but it 
is most marked in lot one. In lot one the per cent of fat 
also goes up 31ight1y and in lot two it falls slightly. The 
effect on individuals is, however, much greater than on the 
lots, as note particularly cows No.3 and 15 of lot one and 
No.4 of lot two. The quantity of milk increases, but the 
per cent of fat is scarcely affected. It will be noticed though 
that with some of the cows the p~r cent of fat test goes up 
and with others it goes down. • 
Referring now to the pounds of butter fat, it is evident 
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that when the production 1n lot one increases it also 
increases in lot two, and V1sa versa. Increased grain 
feed did not check the decrease in fat yield, there 
being a steady decrease to the third period; then a 
slight increase till, in the sixth period, with eight pounds of 
grain a day, lot one did nearly as well as four months before, 
and lot two as well as three months before. On pasture 
the increase in butter fat is quite marked in the cows that 
were not nearly dry. Nos. 3, 15 and 4 gave more butter fat 
in the eighth period than in the first. This is a strong 
argument for pasture, and also a ~trong argument in favor 
of having the cows come in in the late fall or early winter. 
'Vith good feeding through the winter the flow of milk 
will be fairly well maintained, and then with fresh pasture, 
the cows that have been milking for several months do as 
well as fresh cows. The dry hot weather of tho/ summer 
pulls them all down in yield, but the winter cO'w's have a 
large amount of produce to their credit. 
It is evident from the facts presented that cows vary very 
much in the per cent of fat in their milk, but the causes 
which might affect that vari;:ttion are so many and intricate, 
that it would be very difficult, indeed, to say that the food 
was a prime factor. It may however be assumed, that, 
when with a change of feed there is a fairly uniform change 
in the richness of the milk of several cows, the food 
change is the most probable cause. From these tests it 
will be seen that, contrary to what very many would expect, 
an increase of three and three-fourths pounds of grain a 
day to each cow, while maintaining the milk flow, caused a 
decided decrease in the percentage of fat in the milk. This 
is true of eight out of ten cows, as shown in the first and 
second periods. With a further increase of from one-half 
to one and one-half pounds of grain a day, eight cows again 
show a decrease, put two an increase in fat p~r cent. From 
this on, with a gradual decrease in the amount of grain fed, 
there is on the whole, a gradual increase in per cent of fat. 
This may, however, be attributed as much to advance in 
period of lactation as to feed influence. The change from 
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hay and grain to fresh and abundant pasture, on the ave-
rage, produced practically no variation in the tests; four 
cows showed a slight increase in per cent of fat, the great-
est difference being .35 per cent.; five cows showed a de-
crease, but all of these, except one, were nearly dry. It 
should be noted that possibly the reason for the change in 
per -cent fat for periods two and three might be due to the 
change in the feed rather than to the amount. When the 
cows were fed the largest amount of grain for six weeks, 
as during periods three and four, the system seems to 
accommodate itself to the supply, and the fat in the milk 
returns very close to what it was in the first period. In 
contrast with this, however, a change of feed in tl1e eighth 
period, while increasing the milk did not affect the per cent 
of fat. 
Table V gives the daily record of the cows, show-
ing in another form the facts as to milk and butter yield 
given in Table IV. 
The table affords a good illustration of the value of cows 
to the farmer; every day they are returning something for 
the food given them. 
• 
• TABLE V . 
Lot 1, fed lucerne . Average daily production of milk and butter fat fl-r each cow by periods . 
Cows. l I s t period. 1 4nd p.eriod. 3rd period. 1 4th period. 1 5th period. 1 6th pe riod. 1 7th period. 1 8th period. 
lbs. lbs. Ibs. lbs. lbs. lbs . Ibs. lbs, Ibs. lbs. Ibs. Ibs. lbs. lbs . Ibs. Ibs . No. milk butter milk butter milk butter milk butter milk butter milk butte r milk butter milk butte r fat . fat. fat. fat. fat . fat. fat. fat. 
------ --- - -------- - -- - -------- --- ------ --- ------
I 9.8 .48 11.1 .30 9.0 .20 6 .1 .15 6. 2 .19 
3 23.1 1.04 42 .3 1.04 20 .0 .86 19.2 .91 40.8 .95 18.7 .90 18.4 .85 23 .5 1.11 
8 17 .6 .76 18 .5 .71 18 .7 .77 16.7 .81 15.4 .72 18 .0 .80 17 .0 .83 15.4 .79 
9 14 .6 .53 14 .9 .50 13 .2 .49 13.5 .55 12 .3 .53 12 .3 .51 9 .8 .43 11 .0 .47 
15 14.2 .66 12 .7 .48 13.6 .58 13.4 .57 14 .2 .53 13 .7 .64 15 .3 .76 19. 1 .93 
Aver. 16.9 .747 16 .6 .677 16.4 .675 15 .7 .71 15 .6 .682 15 .7 .712 15 .1 .717 17 .4 .825 
Lot 2, fed mixed hay . A ve rage d a ily produ c ti o n of milk and butter fat for each cow by periods. 
~ '1 1st period. I 2ud period I 3rd period 1 4th period 5th pe riod I 6tlt period 1 7th puiod I · 8th period. 
































01 24 .5 1.25 22.4 1.02 19. 71 .89. 1 16 .8 .90 118.2 I .91 19.9 .99 19.4 .94 45 .9 1. 27 
7 26. 3 1.13 26 .2 1.07 27 .7 .98 27 .6 1.06 26 .3 1.05 23 .3 .89 21.4 .83 19. 4 .85 
10 13.0 .52 14 .7 .58 15.0 .57 13 .7 .57 12. 5 .55 12 .8 .60 10 .1 .46 4 .7 .18 
12 n.9 .46 10 8 .43 10 .7 I .39 10.3 .44 9 .3 .38 7 . 6 . 37 5 .3 .35 5 . 3 . 45 
~~~~~~~~~~~~~~~~~





Lot 1. fed Ince rne. Cost of food for each cow pe r 100 Ibs . of milk by period 
Cow . 1st 2nd I 3rd 4th 5th 6th 7t h 1 8th 
__ --:~--- p e riod. pe riod . period. period. ~ period. period .i period . 
No. cents. cents . ce nt . cehts . cent. . cents . cents. I cents . 
1. ... . 8297 88.08 107 .12 143 .55 154 .16 . 
3 31.96 39.78 I 31.43 47 .37 44.49 42 .61 40.44 24 .97 
8 ~ .~ ~'~ I ~~ ~ . ~ ~ . n ~.M ~.n ~.W 9 . .... . 45 .59 59.41 61.20 59.03 59.93 56.20 62.n 32 .3l:! 
~.... I n.~ 44 . ~ ~ . n ~W ~ . 12 ~.~ ~~ ~.g 
k, . with:>t No. 1. 37.78 ~.85 46 .16 50.91 : 52 .71 49 .57 #.55 30.38 
Lot 2, fed mixed hay. Cost of food for each cow per 100 Ibs. of mill< by periods, 
1st I 2nd 3rd 4th 5th 6th 7th I' 8th 
period . period. period . period. period. period. period. period. 
----=-N=-O-.---·I-c-e-n-ts.- . I cents.' cents . cents. cents. cent. . cents . cents. 
4 . 29 .74 41.78 53 .01 66 .85 61.79 52 .85 51.52 13.75 
7 31.57 36.61 41.79 41.17 41.80 41.77 42.68 ~ 42 
Cows. 
10 . 50.49 6017 65 .52 74 .~ 77 .09 71.71 80.04 74 .96 
12 65.30 77.25 82 .62 94.48 100 .77 1l5.~ 154 .14 6702 
_ 13 ______ 
1
_ .56_ ._98_ 58.11 65.12 {'5 .54 59 .40 56.~ 79.80 22 .60 
A •• cage. .. .. . . . .. . 46.94 5478 --::-1 68.45 --;;:;- 67 .66 ~1 40 · 55 
A,r. withoutNO.1<~ ~ ~I~ ~ ~I~I~ 
TABLE VII . 
Lot 1, fed lucerne. Co t of food per pound of butte r fat by periods. 
l Ist 2d 3d 4th 5th 6th 1 7th 1 8th 
,period. period. period . period. period period . per iod . period . 
---::-:N=-o-.---!I- c- t-s-. - - -ct-s-. - --c-ts-.- ct-s.- --c-t s - --c- t-s-. - --c-ts-'- I-c-ts-.-
29 .11 32 .24 46 .81 59.62 48.90 I 
3 7.00 8.~ 7.U 9 .n 9.~ 8 . ~ 8.~ 5~ 
8 .. . . .... . . .... 9.39 12.45 12 . ~ 10.27 12 .14 10 .00 7.41 I 6.59 
9.. . ... . . 10.7315.3216.2514.4113.7613.5114.22 7.54 
15 6.93 11 .73 ' 9.75 11 .22 1:3 .11 10 .57 1 8.05 6.26 
Cows. 
--- ----1------
A,. without No.1 8.51 12.03 11 .37 11.47 12.19 10 .80 I 9 .62 1 6.41 
Lot 2 fed mixed hay. Cost of food per pound of butter fat by periods. 
1st 2d 3d 4th 5th 6th 7th 8th 
period . period . period . period . period. period. pe riod. period . Cows. 
---NO'---~~~~~~~~ 
. 4 . . .. . 5 .80 9 .13 11 .69 12.41 12 .30 10.59 10.63 2 .80 
7 . . 7.38 8. 93 11 .77 10 . 69 10.45 10 .91 10 .97 5. 59 
10.... 12 .55 15.14 17 .07 17 .81 17 .50 15.31 17.68 19.15 
12 ... . .. 15.57 19.26 22.90 22 .22 24.71 23.88 23.53 · 14 .32 
13.... ... . . 14 .25 ~ 16.52 ~ 14.93 13 .10 17.00 ~




9.99 11 .84 14 .26 14.~ 13 . 79 12.48 14.04 8.15 
TABLE VIII. 
Lot 1, fed lucerne. Dailyaverage cost of food consumed. Value of butter fat* prc dl:ccd and orofit or loss for each animal by pericds. 
If. 
~ 1st period. 2nd period. 3rd period. 4th period. ':th period. 6th pe ~ ·oj. 7th pe . iod. 8th pe riod. 
U 
Co" I Val. p,' fit Co" V al.IP ,'fi t Co" Val. p, 'ft t I co,tl Val. P , 'ft t Co, t~ Val. P,'fi t Co" Val. P,'. t Cost Val. Pr'fit Cost j Val 'Pr'fit 
o . of but'r or of but'r or of but'r or of but'r or of , but'r or of but'r or of but'r or of but'r j or _ foo~ fat . loss . food .~ 10ss'food. fat. loss. food. fat . loss . food . fat . 10!>S.fOOd. l~ loss food. fat. loss . food . fat. loss . 
---- ---- -------- ----
cts. cts. cts. cts. cts. cts. cts. cts cis. cts. ct5. ~~~ ~6 ~tt I ~~~O cts. c t • . cts. c ls . cts. cts . cts. cts . c1.S . cts. 1 8. 18 5 .60 -Z.,"3 9.76 6.00 -3.76 1).66 4.00 -5.66 9 .16 3 .00 --5.73 8.Sf) 7 .80 3 .57 
3 7.40 20 SO 13.40 18.87 20 .40 11.53 6 .29 17,20 10.91 9.09 18.20 9.11 9.27 19.00 9.73 7 .97 18.00 10.03 7 46 17.00 ~.54 5.86 22.20 16 .34 
8 7 .14 15 .20 8 .06 8.87 14.20 533 9.41 15AO 5.99 8.31 16 .20 7 .89 8.73 14.40 5 .67 8.11 16 .00 7 .S9 5.95 16 .60 10 .65 5.20 15 .eO 10 . <.to 
I) 5 .67 ll .60 5 . '13 7 .68 10 .00 2.32 8.03 9.50 1.62 8.01 11.00 2.99 7.39 10 60 32J 6 .92 10.20 3 .28 6. 21 8 .60 2 .31) 3 .57 9.40 583 
15 4 .60 13 .20 8 .60 5.65 9.60 ~ 5 .72 11 .60 5.88 6 .37 11 .40 5 .03 7 01 1~ 3.59 6.75 12. 80 6.05 ~ 15 .20 I 9 .09 5 .86 1860 12 74 
-=- 6.15 15 .20 \9.05 1 7.77 13 .55 5.78
1
7.37 13 .50 6 _~3~.1)4 14 . :20 6.26 810 13 .65. 5.55 7 .44 14 .25 6 .71 1 6.43114 .35 1 ..7 . 92 :; 12 16 .50 11 33 
'; Averaj!e without No. 1. - Indicates a loss. 
Lot 2, fed mixed hay. Daily average cos t of fe od con s u m ed. Value of butter fat* produced, and profit or loss for eac h a nim al by periods. 
~ l Ist pel'iod. :lnd pe riod. 3rd period . 4tb peri od . 5th period. Gtll period. 7th reriod . 8th period . 
I 
Cost val. -I·pr'fit Cost Val. Pr'fi L Cost Val Ipr' ti t! cos t ll Val. 'Pr'fit l cos tl V; 
No. of but' r or of but'r or of but'r or of but'r 1 or of but 
food . fat. loss . food. fat. loss. food fat. 10ss· lfood. fat . I loss food . fat 
---1--- - --------
I . pr'fit l Cost Val. Pr'fit Cos t val y "fitl C" , Val. Pr'fi 
' r or of but'r or of but'r or of 1 ut 'r or 
loss food fat. loss . food . fat . loss food . fat. los!' 
. --------
18.£01 8.78 3 57 \ 6.92 10.53 19. 80 9.27 10 .02 25.40 21.8 4 I 7.29 25 .00
1
17.71 9.36 20 .40 11.04 10.43 17.80 7.37 11.23 18 .001 6.77 11.28 18 .2 
7 8.32 22.6014.28 9 .60 21.40 11 .70 11.58 19 .60 8 .02 11.36 21.20 9.84 11.02 21 0 
10 6.51) 1 10 40 j 3. 81 8 .87 11 .60 2.73 9 .86 11.40 Ui4 10 .18 11.40 1.22 9.66 11.00 
12 7 .27 9.20/ 1.93
1
8 .39 1 8 .60 .21 8.90 7.80 - 1.10 9 .73 8.80 -.98 9.36 7.6(l 
: i:~~ ~ : ~g g . ~g ~ :gg ~:ii Ig ·~g l I : 6~ t~~ 1~ . ~ 12 6 
) -1. 76 8.86 7.40 - 1.40 8 23 7.00 -1.43 3 .57 5 00 1 .4 E-~ 12.40 3 .55 ~ 1280 3.67 ~ 10 .60 1.77 ~ 11 60 2.17 ~ 13.20 
A~ 7 .66 L15.92)_8.26_, 9.07 1 14.96 ~. 8J 9.91 1 13 .44 3 .43 10.40 14.20 3.80 10 .23 14 .2' 
I 3 .34 10 OJ 15 .211 5.17 11 . 11 13 00 1~ 3.57 14 00 1~ 
) __ ~~97 9.67 14 .44 4 .771 9 .32 12 .92 3 .60 3.81 13.001 9 .1 
3 
3 
* Butte r fat valued at 20 cents pe r pound. 
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To give some light' on the effect of an increased grain 
ration on the cost of dairy products, and also to enable us to 
compare, all the same basis, the lucerne ration with that of 
mixed hay, Tables VI, VII, and VIII have been prepared. 
They also illustrate other facts which will be brought out 
in a discussion of each. 
From whatever point it is looked at, it is evident that 
the mixed hay ration is the most expensive at the prices we 
had to pay for the fodder. By comparing the average daily 
profit from the lucerne ration. with that of mixed hay, as seen 
in Table VIII, it is.evident that for all, except the second 
period, the lucerne ration returns a profit ranging from op.e 
cent to four cents a day per cow more than the mixed hay 
ration. This extra cost cannot all be charged to the hay, 
as during periods 2, 3, 4 and 5 the lot on mixed hay ate 
the most grain, and the grain is the more expensive part of 
the ration; yet for periods 1, 6, and 7, when the grain eaten 
by both lots was the same in quantity, the lucerne 'ration 
gave the better results financially. 
The question as to how much grain it pays to feed, is 
much more difficult to answer. Taking the average of the 
two periods in which h pounds of grain were fed, the one 
jn which 8 · pounds were fed, the two when 9 ~ pounds 
and the two when 10 to 11 Yz pounds were fed, the least cost 
per day, the least cost for one pound of butter fat, or for 
100 pounds of milk, as well as the greater daily profit, was 
when 6 pounds of grain were fed; the cost increasing not 
only by lots. but for each cow of the lots as the grain in-
creases. Though a week intervenes between each period, I 
could not be certain that the amount of grain fed might 
not have helped the cows to maintain the flow of milk so 
regularly. It would appear, however, that with the fodders 
and grains ·used anything over 8 pounds of grain a day 
cannot be profitably fed with the fodde'rs used. If we com-
pare the sixth and seventh periods it is evident that, for the 
most of the cows, 8 pounds of grain gave better returns 
than 6 pounds, from all points of view. This question, 
however, requires further investigation, as the experment 
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but indicates the highest limit in the amount of grain that 
may be profitably fed, under the conditions of this experi-
ment. 
Tables VI ,and VII show the cost of producing milk and 
butter f<1t during the winter season. With the lucerne 
ration the average without No.1, shows that, with as much 
as 10 to 12 pounds of grain a day, 100 pounds of milk may be 
produced at a food cost of very little more than 50 cents. The 
mixed hay ration was more expensive. It is apparent, too, 
that there is quite a difference in cows; for instance, compare 
Nos. 8 and '9 or 4 and 7, cows which hail been milking about 
the same length of time when the experiment started. No. 
1 is an illustration of rather an unprofitable cow. In Table 
VII is shown the food cost of a pound of butter fat during 
the winter feeding. H~re again we notice a great difference 
in cows. No.3 produces a pound of butter fat for less than 
10 cents, even on the largest amount of grain. No.8 had 
been milking eight months when the experiment started, 
yet on the most expensive ration, produced butter fat at a 
food cost of less than 12Yz cents per pound. On the mixed 
hay ration No.4 and No.7, which were new milk cows when 
the experiment started, produced. butter fat for less than 
12 Yz cents per pound on the most expensive 'ration, and for 
the sixth and seventh periods kept below 11 cents. 
Table VIII is interesting as showing how much it cost 
per day to feed the cows, during the several periods of the 
experiment. The least cost per day during the winter, was 
for cow No. 15 during the first period, viz: 4.6 cents a day, 
and the greatest cost was for No.1 during the third period, 
9.66 cents a day. The least cost in Lot 2 was for No. 10 
in the first period, viz: 6.59 cents a day, and the greatest 
cost was for No.7 in the third period, viz : 11.58 cents a day. 
Even when dry it costs something to feed a cow as note 
No.1 for the sixth and seventh periods. The fact of a cow 
costing something every day, is a point which many cow 
owners seem to forget. A profitable cow should return, 
therefore, enough extra during the time she is milking to 
pay for her food and care during the ~Thole year. A good 
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cow should not be dry more than two months in twelve, 
and during that time she should be well fed; first to support 
her calf, and second to build up her system preparatory for 
the next season's work. Cows which receive nothing more 
than enough to live upon during the winter, are scarcely 
even profitable cows for the next season. . 
rl'able IX, on the following page, presents a comparison 
of the two kinds of fodders, considering the amount of 
food, not its price. Ft:om this standpoint there is not the 
difference in the fodders, that the consideration of the 
price would indicate. . 
At this point it might be well to explain that the dry 
1J1.atter of food is the fodder deprived of its water by drying 
it for some hours in an oven. kept at the temperature of boil-
ing water. Table VII in the yearly record of the cows 
which gives the composition of fodders, mentions water, 
this is the water that is driven off, and what remains is 
called the dry matter of the food. 
The total 'amount of. food eaten daily varies somewhat 
during the several periods. For Lot 2 there is a gradual 
increase in the average amount eaten .right through all the 
periods; the daily food increasing from 21.34 pounds in the 
first period, to 27.29 pounds in the seventh period, and the 
dry matter from 18.86 pounds to 24.08 pounds. Lot 1 shows 
niore variation during the different periods in thp. amount 
of food eaten, though there is also an increase from the 
first to the seventh period, but the largest amount eaten 
was in the fifth period. 
TABLE IX . 
1st period. I 2nd period I 3rd period ~ petlod 1 5th pe riod 1 6th period 1 7th .p.! riod 
Lot 1 Lot 2 Lot 1 Lot 2 1 Lot 1 Lot 2 Lot 1 Lot 2 L 'ot 1- Lot 2 Lot 1 I Lot- 2 1 Lo~1 Lot 2 
- ----- ---u;s:-~ ---u;s:-~I---o;s.-~ ---o;s.-~ ~ ~ l.bs:- u;s.- ---n;s.-Il.bs:-
Average daily feed... . 21.87 21.34 23 .42 24.90 . 21.27 24 .30 22 .77 25.96 25.50 26.76 24 .60 26.56 24 .80 27.29 
Average dry matterindaiJy . . 
feed. . ... . . . .... . 19. 18 18.86 20.56 22.02 18 .09 21.50 20 .03 22 .96 22.40 23 .66· 21.59 23.48 21.64 24 .08 
Dry malter per day pe l" 
1000 pounds live we ight. 22.618 20 .11 23'.93 23.20 21.76 22 .28 22 .86 23 .84 25 .08 24.02 23 .85 23 .50 21.52 23.53 
Average Ibs . of dry matter 
per 100 lbs . of milk. 114 .00 107 .85 124 .03 112.58 114 .37 124 .22
1
127.82 138 .73 142 .84 142 .56 137 .71 1 144 .13 143 .24 170 .98 
AYerage Jbs. of dry matte r 




In the discussion of feeding standards, 1000 pounds are 
taken as the standard weight of a cow, and experiments in-
dicate that a cow of that weight requires from 24 to 25 
pounds of organic matter in her food daily. Organic matter 
is the dry matter, minus the ash or that part of the fodder 
which is left after- burning. The ash would average about 
one pound daily in the fodders we used, or in other words, 
the organic matter of the daily feed as given in. Table IX is 
about one p ound less than the dry matter. It is evident, 
therefore, that the cows in this experiment, 'in both lots, ate 
less than the amount called for in a. full ration; the fifth 
period was the only one in which either lot ate close to the 
standard amount. It would. have been interesting to 
compare the rations fed, with the feeding standards, but 
the analyses made of the lucerne proved to be considerably 
below the average given in all compilations available, and 
it was thought wise to continue observations for ' another 
year before making any use of the figures. 
The average dry matter per 100 pounds of milk, and for 
one pound of butter ' fat, affords an interesting comparison 
of the two rations. There is but a slight difference in the 
dry maHer required by either lot f9r 109 1bs. of milk or one 
pound of butter fat, so that if the cost of the fodder was 
the same, the mixed hay would seem to do as well as the 
lucerne. It is evident, however', th~t while Lot 2 require~ 
less feed in the first two periods for either 100 pounds of 
milk or one pound of butter fat, and from that time On, 
while both lots required more feed, the requirements of Lot 2 
increased much faster than did those of Lot 1. In other words, 
while the increase in food required to produce 100 pounds 
of milk was 29.24 pounds for Lot 1, it was 63.03 pounds 
for Lot 2, and the increased food required in the produc-
tion of one pound of butter fat, was 5.05 pounds for Lot 
1, and was 12.65 pounds for Lot 2. If we would make our 
comparisons with the 6th period however, the difference in 
the lots is much less, though yet quite marked~ The dif-
ference in the cows may have had something to do with 
this, but the produce record, Table IV, shows but little 
difference in the yield until the 7th period. 
TABLE X. 
Summary of data and result;; for the whole feeding period; 147 days . 
~OT 1. 
Cows. 
No. 3. . .... .. .. .... . 1 
No.8 ..... 
No.9 . .. . .. ......... . . 
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'1314 2477 .8 1266 .17 2560 .9 11:U8 104 .62 33 .21 25 .47 25 .68 .771 .777 
1334 ]567 . 4 1183. n 1838 .2 76 .07 150 .08 36 .17 18 .19 20 .51 .539 .592 
1086 1397.99 965 .(;0 2044 .1 89.40 115 .62 26.41 16 .03 ~.83 .608 .902 
1261 1 ~341.8 1 1119 · 14 1 3014.4 1 141. 1 111 .161 24. 39 1 23 .54 1 ~4 . 1~ 1 .959 . 983 
---------------------------------~----_7----_7----_7----~----_7----_7--
·1 2398 1467.61 2094. 1 1125.151 2363 .071 104 .801 136.311 30.71 1 21.97 'I ~ . 53 1 Ave rage . .713 .S]3 
No. 4 1 Mixed l 1 1 ~~: .L " . . . . --.':ay G ca', '::~~'d G a' n 1 
No. 12.. .. . . .. . '1
25 
No. 13 .. ::' ... "' :'::': :: " L 
~OT 2. 
Aye rage . . . 
~ 228567 1192.8 2879.2 141.90 120811 24.49 23 .66 22 .99 1 .965 1 . '" 1344 ~.86 1192.8 3773 . 57 150 .52 ~3 . 64 23 .48 24 .04 24.91 1.024 1.061 
1312 2043.87 1164 4 1958.0 83 25 163 .741 38.53 21 .8~ 22 .59 .566 .586 
1298 1813.54 1150 .0 1405 .7 59 .73 201.82 49 .61 20 .16 22.18 .406 .447 
_ 1322 2029.75 1173 .27 ~03 . 1 95.40 130 .90
1 
34 .62 21.79 ~~I~





Table X combines the whole feeding period of 147 days 
and gives a summary of the winter feeding. The table 
presents many interesting facts in the comparison of cows, 
° but a discussion of the averages will first be taken up. 
The amount of coarse fodder is practically the 5ame for 
both lots, but each cow of Lot 2 ate, on the average, about 
56 pounds of grain more during the 147 days than did the 
cows of Lot 1. Lot 2 gave 100 pounds more milk but 
gave 1.4 pounds of butter fat less. The dry matter for one 
pound of butter fat is practically the same for both lots. 
Lot 1 ate less food per day than Lot 2, but for 1000 pounds 
of live weight ate three-fourth pounds more food per day. 
The pounds of butter fat were practically the same, but 
reckoned on 1000 pound~ of live weight Lot 1 gave .08 lbs. 
of butter fat more per day. Considered therefore from the 
point here presented a ration consisting of mix ed hay, wheat 
and bran, was as efficient as a ration of lucerne, wheat and 
bran, in the production of milk and butter. 
Table X affords also an opportunity for studying- tb.e in- . 
dividualityof cows. To form a just idea of the difference 
and to give a proper basis for comparison, the cows should 
be grouped according to the length ' of time they had been 
milking; first, Nos. 3 and 15, and second, Nus. 8 and 9 of 
Lot 1°; third, Nos. 4 and 7, and fourth, Nos. 10 ana 12 of 
Lot 2. 
Taking first No.3 and No. 15, which had milked about 
one and a half months when the experiment started, it will 
be seen that No. 15 takes more food to prodouce either 100 
pounds of milk or one pound of butter fat, No.3 being the 
more economic producer. Referring now to the pounds of 
dry matter per day per 1000 pounds live weight, it appears 
that No.3 is the larger feeder, and yet again, in the h,lSt 
column, (pounds of butter fat per day per 100 pounds live 
weight) she gave more butter fat. Comparing Nos. 8 
and 9, both of which had been milking over eight months 
when the experiment started, the table shows that No.9 re-
q uired more food for 100 pounds of milk, or one pound 
of butter fat, but she is also a poorer feeder, and a 
smaller producer of butter fat. Consider next Nos'. 4 
and 7, which came in fresh about the 1st of January whe!1 
the experiment started. No. 4 required more feed for 
100 pounds of milk, or one pound of butter fat, but she is 
also the ::;maller feeder of the two, and produced a 
smaller amount of butter fat per 1000 pounds live weight. 
Nos. 10 and 12 had been milking nearly ten months when 
the experiment started, both having come in in the previous 
March. Here again we notice the fact, that No. 10 re-
quired less food to produce either 100 pounds of milk or 
one pound of butter fat, yet ate more food daily, and pro-
duced more ' butter fat per 1000 pounds live weight tha~ 
did No. 12. It would appear, then, that there is less profit 
in a-cow which is a small feeder; for, when we compc re thos~ 
cows whiCh have been milked about the same length of 
time, an9- at an equal ,weight, without exception those 
cows which ate the most produced the most butter and 
ffiirk; and-produced it at the least cost in weight of food. 
The profitable cow for the dairyman, therefore, (if she is a 
dailY cow, ) is the one that is the largest feeder; this would 
seem to be self evident, and it scarcely needs comment here, 
were it not that so many seem to forget it. Given cows in 
good health, and of similar weight, tH.ere is but a slight 
difference in the food required to keep the machinery of 
the body working; the large feeder therefore has a much 
greater s~rplus to turn into milk than the small feeder, 
and thus 'gives more milk. Considering, too, that this sur-
plus which produces the milk, is that from which the 
pay for all the food eaten has to come, as well as the pro-
fit on handling the food, it is evident that the cow that can 
handle the largest amount 9f food beyond her personal re-
quirements, will return the greatest ~rofit. 
SUMMARY. 
1. This test adqs but another item to the fairly well es-
tablished fact that an increase in the quantity of concentrated 
food in the ration of a cow, does not increase the richness of 
the milk, provided the cow's are well fed to start with. 
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2. Any increase in the grain fed over six pounds per day, 
increased the cost of the dairy products almost without excep-
tion; and the test indicates that, ~ith the fodders used, eight 
pounds of grain is the highest limit for the greatest profit. 
3. Considered from the point of price, lucerne hay and 
grain seem to be a more economic ration than one of mixed 
hay and grain, but considering the weight of food, th ere is 
very little difference, though the results are slightly in favor 
of lucerne. 
4. It is evident from these tests that, with the price of 
lucerne as reported, ($3.75 per ton ) cows may be fed 
at a food cost in winter of less than nine cents a day per 
~OOO pounds live weight even with cows that will produce 
one pound of butter or more a day. 
5. The test also shows that, with the right kind of cows, 
butter fat ~ay be produced during the winter at a cost of 
not more than nine cents p,er pound. 
6. The cows which were the largest eaters 
were, without exception, the largest and most economic pro-
ducers. 
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SUGGESTIONS ON THE BUILDING AND EQUIP-
MENT OF FACTORIES. 
Inquiries, both personal and by letter, indicate that an in-
creasing interest is being taken in dairying, and particularly 
in the factory plan of manufacture. This is a wise move 
if followed up intelligently. The matter already presented 
in this bulletin, shows that dairying is a profitable business 
for many parts of the State. The factory system is new, 
yet when it has been carefully entered upon\ it has proved 
a success. The few failures have been due to the starting 
of plants where there. were not sufficient cows, or when the 
business was not properly understood, and thus the plant 
often cost twice what it should have cost to begin with and 
discouragement and failure resulted. There is at present 
no occasion for such mistakes, as there are many plants in 
successful operation. Some of these should be visited by 
those contemplating the erection of a factory to learh some-
thing of the cost, the arrangement of the factory and ap-
paratus, and the amount of machinery needed. 
The first point to be considered is the number of cows. It 
is a question whether a factory can be successfully operated 
with less than the milk from 300 to 400 cows; therefore, in 
any locality where the erection of a factory is contemp-
lated, a thorough canvas of the district for four or five 
miles around should be made, and the milk from a suffi-
cient number of cows guaranteed: If the cows necessary 
are not to be found it would be better to drop the project. 
If the required number of cows is secured, the next 
" question is organization. The factory may be organized as 
a private enterprise, or as a Joint Stock Company, or a Co-
operative Association. As to which of these is best in any 
particular locality· will depend upon those J:1andlingi the 
busin"ess and upon the people who supply the milk. A Co-
operative Association will be found very satisfactory when 
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properly co nducted, for each patron who supplies milk, 
having a financial interest in the factory, has a right to 
know how the business is conducted and the results of 
the same. This insures confidence in the ·factory. 
It is m uch the cheaper at;1d· wiser plan for the people 
interested to work up the organization, rather than to de-
pend upon some outside agent. The latter plan, which ap-
pears quite easy, as it relieves the people of all trouble, fre-
quently results in their paying from $500.00 to $2000.00 
more for a plant than it is worth. Again, the fact that 
the parties directly interested take u.p the work of organi-
zation, makes them familiar with many of the details of 
the business and the manner of conducting it successfully, 
and difficulties to be met and guarded against, points which 
could not f ail ~o be of much benefit in the future manage-
ment of the factory. 
A frequent difficulty in organizing on the co-operative 
plan is, h ow to raise the money. A. plan sometimes fol-
lowed is f or each patron to take one or more shares of 
stock, paying the cash for them, but many desirable pat-
rons have not the money necessary. An excellent plan is 
recommended in Bulletin No. 35, Minnesota Experiment 
Station. Each patron of the proposed creamery signs an 
agreement guaranteeing to furnish the milk from a certain 
number of cows. The agreement also provides for the 
borrowing- of the money necessary to build and equip the 
factory, which is obtained on a joint note of all the patrons. 
This plan gives the money necessary to do business on a 
cash basis which is of much advantage in getting the best 
terms on material, etc., for building and equipment. After 
the factot'y is started, fiye cents from each one hundred 
pounds of milk delivered to the factory is withheld to form 
a sinking fund to payoff the borrowed money. The by-
laws should provide that the directors shal1 apply this 
money as fast as accumulated ~o the payment of the ~ebt. 
On this pl an, a factory handhng 10,000 pounds of mIlk a 
day. on t h e average, would put by $5.00 a day, and thus 
require on ly from a year to a year and a half to payoff the 
loan. 
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Sample articles of this agreement will be sent to any 
person who will write to this Station for the same. . 
In selecting a . site for a factory the following points 
should be observed. 
1. The site should be one easily drained. 
2. It should have an abundant supply of jure, cool, 
water. 
3. It should, as far as possible, be easy of access by 
good roads. • 
These points are so self evident that comment is scarcely 
necessary. In a low, damp situation it is scarcely possible 
to keep the surroundings of the factory clean, and there is 
always a large amount of waste water from a factory, 
which should be easily and rapidly drained away. Abund-
ance of pure cool water is always needed, in fact, a dairy 
cannot be successfully and profitably run without .it. 
The plan and arr<.n~gc11l ent of a h :.ctory will depend very 
lrtrgely upon its 10cation and the quantity of milk ~ to be 
handled. Whether a cheese or butter factory, or a combi-
nation of these is desired, will also affect the plan. This 
point should receive careful study, as very much work may 
be saved by having a convenient arrangement of the fact-
ory and apparatus. Another point to be considered is to 
have the building planned to accommodate standard size 
apparatus. In a large factory, it may be best to have the 
milk-receiving vat on a platform, the apparatus and cream 
vats on another level three feet lower, and the churn and 
butter worker on a yet lower level. By this plan the milk 
or cream runs to the places where it is required and saves 
lifting. In a small factory where one or two men are em-
ployed, this plan gives too much running up and down 
stairs, and it is probably better to have all the ~pparatus 
on one level; the milk for separating may be raised to the 
heater by a pump, and the cream could be lifted into the 
churn. 
In a general way, the cream vat should ·be convenient to 
the separator so that the cream may run into it. The 
churn should be but a step or two from the faucet of the 
cream vat. The butter-worker should be close to the 
churn, and it should also be convenient to the refrigerator. 
In a cheese factory, the presses should be convenient, in 
their relation to the cheese vats and also to the curing 
room. 
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After having decided upon a plan and th e material of 
construction, get an estimate of the cost from some local 
carpenter. The cost of the building will, of cot.lrs ~ , vary 
according to the size, material used, and finish given to the 
building. The cost may also be different in different local -
ities. A building large enough to handle the milk from 
500 cows may be-built for from$1000.00.to $1500.00, though 
$2000.00 may be put into it. 
The following is a list of the principal apparatus neces-
sary to equip a combined cheese and butter factory for 500 
cows. 
1. One 10 horse power boiler with fixtures. 
2. One 8 horse power 'engine, with fixtures. 
3. Two 500 gallon cheese vats. with steam h eating, and 
faucet for draining off milk or whey, -and four curd racks. 
4. Two gang cheese presses; hoops and follower for 
the same. 
S. One curd mill. 
6. One perpendicular (14x20) blade and onE" horizontal 
(6x20) curd knife. 
7. Curd scoop, siphons, strainers, dippers, etc. 
8. Two curd pails. 
9. One separator, 2000 lbs. per hour capacity. 
10. One 300 gallon Twin cream vat, steam heat and ice 
boxes on side and end. 
11. One 300 gallon factory churn. 
12. One butter worker, (5 ft. table. ) 
13. One butter print. 
14. Butter ladles, 2 large and 2 mal¥' and one butter 
packer. 
15. Two hair sieves. 
l6. One milk pump. 
17. One 800 pound platform s·cale. 
18. One 60 gallon weighing can. ' 
19. One salt scale, ( to weigh half ounces). 
20. One 24 bottle Babcock tester. 
21. One plunger pump for water (7) 
22. One water tank 600 gallons. ( ?) 
23. One skim milk tank. (7) 
24. Four water pails. 
25. One set of hoisting crane fixtures. (7) 
26. One dozen thermometers. 
27. One milk-conductor head, and pipe (length to suit 
fact ory. ) 
28. Fifty feet of hose. 
y 
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29. One set of stencils, (figures and letters, brush and 
box of paste ) . 
30. Drying mops, scrub brushes, etc. 
31. One wash sink. 
. 32. 'Shafting, pulleys, hang-ers, belting, etc. 
33. Steam and water pipe, valves, elbows, unions, etc. 
34. One tempering vat. 
35. Glassware, 2 eight ounce graduates and 2 dram 
graduates. . 
36. Butter and cream strainer. 
This list of apparatus oug'!!t not to cost more than from 
$1200 to $1400. The freight from $150 to $200 and putting 
things in place $75; to $ 100. The water sllpply may cost 
much or little according to locality. There will in ad-
dition be a certain amount of supplies required, a~ oil, 
salt, butter color, rennet, cheese bandage, parchment 
paper, and butter cloth. Perhaps also tubs, shipping boxes 
and cheese box material. 
If a butter factory only is desired, the apparatus num-
bered 3, .4, 5, 6, 7 and 8, may be left out, and one 400 gal-
lon milk receiving vat added. If the intention is to make 
cheese only', the apparatus numbered 9,10,11, 12, 13, 14, 
15, 16, 32, 34, and 36 may be left out. If a good head of 
water can be obtained, and it is desirable to economize, the 
engine may be dispensed with in a cheese factory, and the 
water tank and pump would not be required in either a 
cheese or butter factory. 
It may be well to add, that ' it is not always economy to 
buy the cheapest apparatus; quality is of much importance . 
. In many parts of the State two difficulties will have tq be 
considered in curing cheese; first, the controlling of the 
temperature; second, the controlling of the moisture of the 
curing room. The temperature summer and winter should 
be from 60 degrees to 70 degrees Fahrenheit and the moist-
ure should not be below 60 per cent. of saturation. I believe 
both these conditions could be more easily obtainedby a base-
ment curing room, with a good cement floor that 'could be 
flooded occasionally. The curing room should be light and 
well ventilated, and conveniences provided for heating 
either by steam or with a stove. 
On any difficulties that may present themselves in starting 
a factory we shall be pleased to furnish any information in 
our power. Attention to many of the points noted above 
will be found helpful. It is evident from the prices given 
above that it is not. necessary to spend $5000.00 to 
$6000,00 to build and equip a cheese or butter factory . . 
